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APP FIGURE 
EQUIP LOC NO. SH NO. 



CIRCUIT PACKS 


02-01 1 


CI 


02-02 1 


CI 


02-03 1 


C1 


02-0* 5 


C3 


02-05 2 


C3 


02-06 2 


C3 


02-07 2 


C3 


02-08 1 


C1 


02-09 1 


C1 


02-10 1 


CI 


02-11 1 


CI 


02-12 1 


CI 


02-13 1 


C1 


02-1* 1 


CI 


02-16 1 


CI 


02-17 1 


C1 


02-18 1 


C1 


02-19 1 


CI 


02-20 1 


CI 


02-21 1 


C1 


02-22 1 


C1 


02-23 1 


C1 


02-2* 1 


C1 


02-25 1 


C1 


02-26 1 


CI 


02-27 1 


CI 


02-28 1 


CI 


02-29 1 


CI 


02-31 1 


C1 


02-32 1 


CI 


02-33 1 


C1 


02-34 1 


CI 


02-35 1 


CI 


02-36 1 


CI 


02-37 


C1 


02-38 


C1 


02-39 


C1 


02-40 


C1 


02-41 


C1 


02-42 


C1 


02-43 


CI 


. 07,-4*. . 


.. CI 


06-0.1 


CI 


06-02 


C1 


06-03 


1 C1 


06-04 


I CI 


06-05 


5 C3 


06-06 


1 CI 


06-07 


5 C3 


06-08 


5 C3 


06-09 


1 C1 


06-10 


1 CI 


06-11 


1 CI 


06-12 


1 CI 


06-13 


1 CI 


06-14 


1 C1 


06-16 


1 CI 


06-17 


1 CI 


06-18 


1 CI 


06-19 


1 C2 


06-20 


1 cz 


06-21 


1 C2 


06-22 


1 C2 


06-23 


1 C2 
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EQUIP LOC NO. SH NO. 



CIRCUIT PACKS(CONT) 


06-24 




C2 


06-25 




CZ 


06-26 




C2 


06-27 




C2 


06-28 




C2 


06-29 




C2 


06-31 




C2 


06-32 




R 


06-33 




C2 


06-34 




C2 


06-35 




C2 


06-36 




C2 


06-37 




CZ 


06-38 




C2 


06-39 




C2 


06-40 




C2 


06-41 




CZ 


06-42 




C2 


06-43 




C2 


06-44 




C2 


10-01 




C2 


10-02 




CZ 


10-03 




C2 


10-04 




C2 


10-05 




C2 


'0-06 




C2 


10-07 


3 


C3 


10-08 


3 


C3 


10-09 


3 


C3 


10-10 


3 


a 


10-11 


4 


C3 


. -12 


4 


C3 


10-13 


4 


C3 


10-14 
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C3 


10-16 




C2 


10-17 




C2 


10-18 




C2 


10-19 




CZ 


10-20 




C2 


10-21 




C2 


10-22 




C2 


10-23 




C2 


10-24 




C2 


10-25 




C2 


10-26 




C2 


10-27 




C2 


10-28 




C2 


10-29 




C2 
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♦12VREF 1 


C2 


3V054A.B 1 


C1 


3V054C.D 


C1 


3V054E.F 


CI 


3V058A.B 


CI 


3V058C.F 


C2 


3V058D.E 


CI 


3V062A.B 


Q 


3V062C 


1 C2 


CLOCK 


1 C2 


DMLORPLG 


1 C2 


DML1RPHG 


1 C2 


DML00700 


1 C2 



APP FIG. 
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DM10 15 OS 1 


C2 


DML01916 1 


C2 


0HL10700 1 


C2 


DHL11508 1 


C2 


0HL11916 1 


C2 


FCHECKER 1 


CI 


FDECOOER 1 


a 


IOOOSCA 1 


C2 


IOOOSCS 1 


C2 


I001SCA 3 


a 


I001SCB 3 


C3 


I002SCA 4 


C3 


I002SCB 4 


C3 


I 0000 1 


C2 


I0D01 3 


C3 


10002 4 


C3 


IOSOO 1 


C2 


I0S01 3 


C3 


I0S02 4 


C3 


MC 81 1 


C1 


MC B2 1 


CI 


MC 83 1 


CI 


MC B4 1 


C2 


MC 85 1 


C2 


1C B6 1 


C2 


MC B7 1 


CI 


MCH10-00 1 


CI 


MCH21-11 1 


CI 


MCHCNTRL 1 


CI 


MPO.O 1 


CI 


MP0.1 1 


C2 


MP1.0 1 


CI 


HP1.1 1 


a 


MP2.0 1 


CI 


HP2.1 1 


— » 


MP3.0 1 


CI 


MP3.1 1 


C2 


MP4.0 1 


CI 


MP4.1 


C2 


MP5.0 1 


CI 


MP5.1 


C2 


MP6.0 


CI 


MP6.1 


a 


MP7.0 


CI 


HP7.1 


C2 


PBCO 


CI 


P8C1 


CI 


PROTOO 


i C3 


PROT01 


S C3 


PR0T02 


5 C3 


PROT03 


5 C3 
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1 CI 


SPAKE 


1 CI 


SPARE 


1 C2 


SPARE 


1 C2 


STBT2116 


2 C3 


STBT2722 


2 C3 


STBTPH28 


2 C3 


TCHECKER 


1 CI 
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1 C2 


TS1 


1 C2 


ts: 


1 C2 
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1 C2 
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1 C2 



4 i I 
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NO. 


3H NO. 


CIRCUIT PACKS(CONT) 
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1 


C2 


TSA 




1 


C2 


:S7 




1 


CZ 


TS8 




1 


CZ 



TS9 



C2 
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LOCATION 
FS/SYH APPFIG EOPT 



CIRCUIT PACK-CP 



♦12VREF 


14/9 


3V054A.8 


14/1 


3V054C.0 


1*/2 


3W54E.F 


1*/3 


3V058/..B 


1*/* 


3V058C.F 


14/6 


3V0580.E 


14/5 


3V062A.B 


14/8 


3V062C 


14/7 


ADRPTPRO 


4/4 


BACK. MSB 


6/4 


CLOCK 


8/3 


CPANITRF 


7/1 


CRYS OSC 


8/1 


C.TA.LOG 


7/1 


0B09-00 


7/5 


0BHL1910 


7/* 


DISENBPO 


7/20 


DMLORPLG 


2/1 


DML1RPHG 


2/5 


DML00700 


2/* 


DML01508 


2/3 


DML01916 


2/2 


DML 10700 


2/8 


DHL 11 508 


2/7 


DHL11916 


2/6 


DMLMATCH 


2/9 


DSR 


4/2 


ER09-0C 


5/2 


ERHL1910 


5/1 


FrHECKER 


6/2 


FDECOOER 


1/13 


G8P CHECK 


6/3 


GRBT0800 


3/9 


GRBT0901 


3/8 


GRBT1002 


3/7 


GR8T1103 


3/6 


GRBT1204 


3/5 


GRBT1305 


3/* 


GR8T1406 


3/J 


GR8T1507 


3/2 


GRBTPHPL 


3/1 


HrRPLOG 


5/3 


IOOOSCA 


10/3 



IOOOSCB 
1001SCA 
I001SCB 
I002SC*. 

I002SC8 
10 CHCHK 
1 0000 
10001 

I0D02 
IOSOO 
IOS01 
I0S02 

IOTIM 
MC B1 
MC 82 
MC B3 

MC B4 
MC B5 
MC 86 
MC B7 



10/4 
10/7 
10/8 
10/11 

10/12 
6/5 
10/2 
10/6 

10/10 
10/1 
10/5 
10/9 

8/5 
1/3 
1/2 
1/1 

1/4 
1/7 
1/5 
1/8 



10-28 
02-01 
02-14 
02-44 

06-01 
06-44 
06-02 
10-29 

10-01 
02-25 
02-25 
06-31 

06-06 
06-29 
02-2* 
10-23 

10-22 
06-06 
06-24 
06-23 

06-27 
06-25 
06-28 
06-2* 

06-22 
06-21 
06-20 
02-23 

10-23 
10-22 
06-0* 
06-33 

06-20 
06-09 
06-10 
06-11 

06-12 
06-13 
06-1* 
06-16 

06-17 
06-18 
02-25 
10-05 

10-06 
10-09 
10-10 
10-13 

10-1* 
02-31 
10-0* 
10-08 

10-12 
10-03 
10-07 
10-11 

06-29 
02-35 
02-3* 
02-33 

06-32 
06-19 
06-35 
02-32 



OESIG 



LOCATION 
FS/SYH APPFIG EOPT 



CIRLUIT PACK-CP (CONT) 



HC 88 


1/6 


1 


02-31 


HCH10-00 


9/3 


1 


02-29 


HCH21-1! 


9/2 


t 


02-28 


MCHCNTRL 


9/* 


1 


02-27 


msCDECB 


1/9 


1 


06-06 


mscoECC 


1/12 


1 


02-19 


mscotco 


1/1* 


1 


02-20 


MIStOECE 


1/10 


1 


02-2' 


MISCXT 


7/6 


1 


06-06 


MPO.O 


12/8 


1 


02-36 


MP0.1 


12/7 


1 


06-36 


HP1.0 


12/6 


1 


02-37 


HC1.1 


12/5 


1 


06-37 


MP2.0 


12/* 


1 


C2-38 


MP2.1 


12/3 


1 


06-38 


MP3.0 


12/2 


1 


C2-39 


MP3.1 


12/1 


1 


06-39 


MP*.0 


12/16 


1 


02-40 


MP4.1 


12/15 


1 


06-40 


HP5.0 


12/1* 


1 


02-41 


MP5.1 


12/13 


1 


06-41 


MP6.0 


12/12 


1 


02-42 


MP6.1 


12/11 


1 


06-42 


MP7.0 


12/10 


1 


02-43 


HP7.1 


12/9 


1 


06-43 


MRF LOGIC 


7/19 


1 


02-25 


MTBT0800 


7/18 


1 


02-08 


MTHT0901 


7/17 


1 


02-09 


HTBT1002 


7/16 


1 


02-10 


MT8T1103 


7/15 


1 


02-11 


MT8T12C* 


7 - :, 


1 


02-12 


MT8T1305 


7/13 


1 


02-13 


MT8TK06 


7/12 


1 


02-16 


HT8T1507 


7/11 


1 


02-17 


NT8ri816 


7/10 


1 


02-19 


MT8T19I7 


7/9 


1 


02-20 


MTBTPHPl 


7/8 


1 


02-18 


MTHENLGC 


717 


1 


06-06 


PBCO 


4/1 


1 


02-21 


PBC1 


4/3 


1 


02-22 


PROTOO 


13/1 


5 


06-05 


PR0T01 


13/2 


5 


06-07 


r«U'f 02 ' 


T3/T- 


... 5 .. 


- 16-06 


PR0T03 


13/4 


5 


02-04 



PT.TC 
REG.SEL 
SPR08.00 
SPR09.01 

SPR10.02 
SPR11.03 
SPS'2.0* 
SPR13.05 

SPR14.06 
SPR15.07 
SPR18.16 



8/4 1 

7/2 I 

5/14 1 

5/13 1 



5/12 
5/11 
5/10 
5/9 

5/8 
5/7 

5/6 



02-24 
02-31 
06-09 
06-10 

06-11 
06-12 
06-13 
06-14 

06-16 
06-17 
02-19 



OfSIG 



LOCATION 
FS/SYH APPFIG EOPT 



CIRCUIT PACK-CP (CONT) 



SPR19.17 


5/5 1 


02-20 


SPRPH.PL 


5/4 


06-18 


SSPINTRF 


7/22 


06-06 


SSPTRNSF 


7/21 


02-26 


ST8T0800 


4/15 


02-08 


STBT0901 


4/14 


02-09 


ST8T1002 


4/13 


02-10 


ST8T1103 


*/12 


02-11 


STBT1204 


4/11 


02-12 


ST8T1305 


4/10 


02-13 


ST8T1406 


4/9 


' 02-16 


ST8T1507 


4/8 


1 02-17 


ST8T1S16 


4/7 


1 02-19 


STBT1917 


*/& 


1 02-20 


STBT21 16 


11/3 


2 02-05 


STBT2722 


11/2 


2 02-06 


STBTPH28 


11/1 


2 02-07 


STBTPHPL 


*/5 


1 02-18 


TCHECKER 


6/1 


1 02-02 


TDECOOER 


1/M 


1 06-3* 


TRNSFINT 


9/1 


1 02-26 


TTHO 


8/2 


1 06-29 



CONNECTOR 



SPARE 
SPARE 
SPARC 
SPARE 

TS1 
TS2 
TS3 
TS* 

TS5 

TS6 

TS7 
TS8 

TS9 



14/11 


06-03 


14/10 


02-03 


14/19 


10-2* 


14/20 


10-25 


14/12 


10-02 


14/13 


10-16 


14/1* 


i0-17 


H/15 


10-18 


14/16 


1 10-19 


H/17 


1 10-20 


14/18 


I 10-21 


14/21 


1 10-26 



1*/22 



10-27 
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SD-1C900-01-A4 
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BROPHO 

BR9PL0 

BR0000 

BR 1000 

CARH01 

CARH11 

CARL01 

CARL11 

CFOO 

CF10 

C0PNA1 

O.GBHO 

D.GBLO 

OATAO 

DML0G80 

DROOA 

OR10A 

osoo 

DS1Q 

EFET.CKO 
EL1NTRP0 

ELMINTO 

ELNOPOOA 

ELNOPOOB 

ELN0P10A 
ELN0P10B 
EMOCOLBO 
EMOCQLCO 
EM0R0W10 
EM0ROW70 
ENHCSG80 

EN2040 

ER.FNPTO 

ER.IBPLO 

ERAMAROO 

ERAMAR10 

ERAR.FNO 

ERMARMTO 

ERMARPTO 

ERU1 

FLZ.AOOO 



DEFINITION, 

PARITY HIGH OF THE BR REGISTER (COPY 0) 

PARITY LOW OF THE BR REGISTER (COPY 0) 

BIT OF THE BR REGISTER (COPY 0> 

BIT OF THE BR REGISTER (COPY 1) 

CARRY HIGH FROM DHL (COPY 0> 

CARRY HIGH FROM DHL (COPY 1) 

CARRY LOW FROM DHL (COPY 0) 

CARRY LOW FROM OML (COPY 1) 

C0NOIT1ON FLIP-FLOP (COPY 0) 

CONDITION FLIP-FLOP (COPY 1) 

COMPLEMENT PARITY OF NEXT AOORESS FOR 
THE MAR 

ENABLE DATA HIGH TO THE GB 

ENABLE DATA LOU TO THE GB 

DATA MICRO- INSTRUCT I ON CONTROL 

OML TO THE GB (COPY 0) 

OATA READY FLIP-FLOP (COPY 0) 

OATA READY FLIP-FLOP (COPY 1) 

OATA MANIPULATION LOGIC STATUS FLIP-FLOP 
(COPY 0) 

OATA MANIPULATION LOGIC STATUS FLIP-FLOP 
(COPY 1> 

ENABLE MAIN MEMORY FETCH 

ENABLE LOAD INTERRUPTS 

ENABLE LOAD MICRO INTERPRET INSTRUCTIONS 

ENABLE LOAD NEW OPCODE (COPY 0) 

ENABLE LOAD NEW OPCODE (COPY 0) 

ENABLE LOAD NEM OPCODE (COPY 1) 

ENABLE LOAD NEW OPCODE (COPY I) 

ENABLE MISC. DECODER COLUMN 11 

ENABLE MISC. DECODER COLUMN 12 

ENABLE MISC. DECODER ROW 1 

ENABLE MISC. DECODER ROW 7 

ENABLE MICROCONTROL STATUS REGISTER TO 
THE GATING BUS 

ENABLE THE 2 OUT OF 4 AUXILIARY DECODER 

FUNCTION REGISTER PARITY ERROR 

IB PARITY LOW ERROR 

ENABLE RAR TO THE MAR (COPY 0> 

ENABLE RAR TO THE MAR (COPY 1) 

ENABLE RAR TO THE FUNCTION REGISTER 

MAR-RAR MATCH ERROR 

MAR PARITY ERROR 

ERROR RETURN AOORESS REGISTER UPDATE BIT 

ALL ONES FOUND IN A FIND LOW ZERO'S TEST 
{COPY 0> 



PART OF FS 1 

MICROCONTROL 



SYMBOL/LEAD PFSIGNATION 
MNEMONIC DEFINITION 



BMUZtfM PES I GUM I QH 

MNEMONIC PEflHlTlOli 



SYMRIH/IFAD DESIGNATION 



FL2.A010 
FNOAOLGO 
FNOAOP10 
FNOAOSHO 

FN0BOL(1.2.*.!>0 

FNOPTO 
FN1AOLGO 

FN1A0SHO 

FREZO 
GBAL2TAO 

GBAL2TB0 

GBAL2T10 

GBPHO 

GBPLO 

G8G99-GB190 

IBPL.ERO 

IBPLO 

IB000-IB070 

ICP20B 

IFF01 

IFF11 

INTPRS30 

IOOS10L0 

I0TR1N0 

I0TR2M0 

MARP10 

MAROOKA-0) - 
HAROSKA-0) 

HAR091-MAR111 
M0.8RPT0 

MO.BRTIO 

M0.DET10 
MO. IMTCO 
MO.SBAKO 

M0.S8TC0 



ALL ONES FOUND IN A FINO LOW ZERO'S TEST 
(COPY 1> 

ADO LONG BIT OF THE FUNCTION RESITER 
(COPY 0) 

ADO • 1 BIT OF THE FUNCTION REGISTER 
(COPY 0) 

ADO SHORT BIT OF FUNCTION REGISTER 
(COPY 0) 

BOOLEAN BITS 1. 2. *, J OF THE FUNCTION 
REGISTER (COPY 0) 

FUNCTION REGISTER PARITY BIT 

AOO LONG BIT OF FUNCTION REGISTER 
(COPY If 

AOO SHORT 8IT OF FUNCTION REGISTER 
(COPY 1> 

MAR FREE2E CONTROL LEAO 

GATING BUS ALL 2ER0S TEST PART A 
(COPY 0) 

GATING BUS ALL ZEROS TEST PART 8 
(COPY 0) 

GATING BUS ALL 2ER0S TEST (COPY 1) 

PARITY HIGH OF THE GATING 8US 

PARITY LOW OF THE GATING BUS 

8ITS 0-19 OF THE GATING BUS 

IB PARITY LOW ERROR (UNSTR08ED) 

PARITY LOW OF THE IB REGISTER 

BITS 0-7 OF THE 18 REGISTER 

CLOCK PHASE P20 CI CI 

1 FLIP-FLOP (COPY 0) 

I FLIP-FLOP (COPY 1) 

INTERRUPT PRESENT LEAO SUFFERED. 
(STROBED AND ANOEO WITH BIN) 

IDLE STATE CONDITION FROM 10 CHANNELS TO 
THE OS BIT 

10 TRANSMIT NORMAL STATE FROM 10 
CHANNELS TO THE TR1 BIT 

IP TRANSMIT MAINTENANCE FROM 10 CHANNELS 
TO THE TR2 BIT 

AOO 1 TO THE MAR REGISTER 

OUTPUTS OF THE MAR REGISTER BITS 0-S 
(INPUTS TO MICROSTORE) 

OUTPUTS OF THE MAR REGISTER BITS 9-11 
(REENCOOED PLANE SELECT) 

MISC. DECODER CONTROL. GATE THE 8R(S-15> 
TO THE PT REGISTER (BITS S-15 OF Tl) 

MISC. OECODER. GATE BR REGISTER TO THE 
TIMING REGISTER 

MISC. DECODER DETECTOR 

MISC. DECODER. IDLE MAINTENANCE CHANNEL 

MISC. DECODER. SET THE BA CHECK BIT 

MISC. DECODER. SET BLOCK TIMER CHECK BIT 
(BIT 3 OF THE SS> 



MO.SOISO 
MD.SOROO 

H0.S0R10 

HO.SSTPO 

MD.STSWO 

M0.S1080 

HD.S2D80 

MO.S3OB0 

MO.TCHO 
MO.20R00 

N0.ZDR1Q ;_. 

MO. ZERO 
NO.ZMINO 

M0.2MS0 

MO.2PT0 

MD.ZRUOO 

M0.ZRU10 

MOA.BDO(A.B) 

M0011S00 
MDOKISOO 
MOOHL1C0 

HDERCRTO 

MOFL2T00 

M0FLZT10 

HOGDOIO(A.B) 



MDIDMCHO 
HOIOSWOO 
MOINCPRO 
HOINCTCO 
MOIOCCO 



MOiODRBO 



MISC. OECOOER. SET 01SABLE FLIP-FLOP 

MISC. OECOOER. SET DATA READY FLIP-FLOP 
(COPY 0) 

MISC. OECOOER. SET OATA REAOY FLIP-FLOP 
(COPY I) 

MISC. DECOOER. SET STOP FLIP-FLOP 
(BIT H OF THE SS> 

MISC. DECOOER. STOP AND SWITCH CENTRAL 
CONTROL 

MISC. DECOOER. GATE SWITCH REGISTER 1 TO 
THE OB 

MISC. OECOOER. GATE SWITCH REGISTER 2 TO 
THE OB 

MISC. OECOOER. GATE SWITCH REGISTER 3 TO 
THE 08 

MISC. OECOOER. TEST I/O CHANNEL 

MISC. OECOOER. 2ER0 OATA REAOY FLIP-FLOP 
(COPY 0) 

_MISC. OECOOER. 2ER0 OATA REAOY FLIP-FLOP 
(COPY T> 

MISC. OECOOER. ZERO THE ERROR REGISTER 

MISC. OECOOER. ZERO THE MICROINTERPRET 
BIT (8IT 11 OF THE SS> 

MISC. OECOOER. ZERO THE MAINTENANCE 
STATE REGISTER 

MISC. OECOOER, ZERO THE PROGRAM JIHER„_ _ 

MISC. OECODER, ZERO THE RU FLIP-FLOP 
(COPY 0) 

MISC. OECODER. ZERO THE RU FLIP-FLOP 
(COPY 1> 

ENABLE GATING OF THE BAD OATA AND THE 
AOORESS OF A DOUBLE STORE READ OPERATION 
TO THE DK AND AK REGISTERS RESPECTIVELY 

MISC. DECOOER. GATE Oil INTO THE SDR 

MISC. OECOOER. GATE OKI INTO THE SOR 

MISC. DECOOER, GATE THE DML COPY 1 TO 
THE CR REGISTER 

MISCELLANEOUS DECOOER RETURN FROM 
COMPLEMENT CORRECTION MICROSUBROUTINE 

NISC. DECOOER. EHA3L* FMO LOU 3 TEST 
(COPY 0) 

MISC. OECODER. ENABLE FINO LOW TEST 
(COPY 1) 

ENA8LE GATING OF THE GOOD DATA OF THE 
DOUBLE STORE READ OPERATION TO THE 
01 REGISTER 

MISC. DECOOER. IDLE THE MCA 

MISC. OECOOER. IOLE THE SWITCH SEOUENCER 

MISC. OECOOER. INCREMENT THE PRESCALER 

MISC. DECODER. INCREMENT THE TC 

MISC. DECODER. INTERRUPT THE OTHER 
CENTRAL CONTROL 

MISC. DECOOER. GATE THE 100 TO R11 



MNEMONIC 
MOMCBTRO 

MOMCLSTO 

HOMRFCCO 

MOPYHCHO 

MORARFNO 

MDSBSIRO 

MOSTMCHO 

MOTHARPO 

HOTHCM 

HOX.RARO 

MDY.RARO 

HOZOIOKO 

MOOIOCHO 

MD1CHTN0 

MD2CHTM0 

HC3CHC0 



PEFIHIT1PH 

MISC. OECOuER, SATE THE HO* TO T HE TR 
REGISTER 

RISC. OECODER. LOAD THE START BIT INTO 
THE MCA 

MISC. OECOOER. MAINTENANCE RESET 
FUNCTION (MRF) TO THE CENTRAL CONTROL 

MISC. OECOOER. GATE BR PARITY BITS TO 
THE MCA 

MISC. OECOOER. GATE THE RAR TO THE 
FUNCTION REGISTER 

MISC. DECOOER. GATE SI8 TO SIR1 

MISC. DECOOER. START THE MCA 

TOGGLE MAR PARITY 

MISC. OECOOER, TEST THE MCA 

MISC. OECOOER, GATE THE X FIELO OF THE 
18 TO THE LOW * BITS OF THE RAH 

MISCELLANEOUS OEOCDER. GATE THE Y FIELO 
OF THE IB TO THE LOW 4 8HS OF THE RAR 

MISC. OECOOER. CLEAR THE DM AND OKI 
REGISTERS 

MISC. DECODER. IDLE THE SELECTEO I/O 
CHANNEL 

MISC. OECOOER. LOAD THE SELECTED I/O 
CHANNEL WITH TRANSMIT NORMAL 

MISCELLAENOUS OECOOER. LOAO THE SELECTEO 
I/O CHANNEL WITH TRANSMIT MAINTENANCE 

MISC. DECOOER. LOAO THE SELECTEO I/O 
CHANNEL WITH THE CONTROL FIELO DEFINED 
8Y THE LOW * 81TS OF GENERAL REGISTER 9 
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G 



DWG SIZE 
C2 
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ISSUE 

4A 



8 



humid » U. S. A. | 



B1AF 



H 



• 






" -i 



II 






SM«QLiLE4Q.QESiaidIIQU 

mamc oe.ein.luqs 

MLXSTCHO MISC. DECODER, START THE SELECTED I/O 
CHANNEL 

MD5EI0S0 MISC. DECCCER, ENABLE THE IDS REGISTER 
TO BE GATED TO THE IOD IN THE SELECT I/O 
CHANNEL 

HD6RAIO0 MISC. DECODER, ENABLE GATING FROM R10 TO 
THE IOD REGISTER IN THE SELECTED I/O 
CHANNEL 

MD7SPA0 MISC. DECODER, SPARE CONTROL SIGNAL FOR 

I/O CHANNEL 

MPS000-MPS310 BITS 0-31 OF THE MICRO-PROGRAM STORE 
OUTPUT 

HRF.STPO CENTRAL CONTROL MAINTENANCE RESET 

FUNCTION (MRF), 'OR* OF THE MRF SIGNAL 
AND THE STOP RIP-FLOP 

MRFSMARO CENTRAL CONTROL MAINTENANCE RESET 
FUNCTION (MRF) SET MAR TO STARTING 
INITIALIZATION ADDRESS 

MSPHO PARITY HIGH OF MAINTENANCE STATE 

REGISTER 

NS090 BIT 9 MAINTENANCE STATE REGISTER (ENABLE 

IB 3 OF 6 TRANSLATORS AND DISABLE FROM 
FIELD OF CHECK) 

HS100 BIT 10 MAINTENANCE STATE REGISTER 

(ENABLE MAR-RAR HATCH) 

MSI 10 BIT 11 MAINTENANCE STATE REGISTER (HOLD 

MAR PARITY) 

MS120 BIT 12 MAINTENANCE STATE REGISTER 

(DISABLE TO FIELD) 

HS130 BIT 13 OF MAINTENANCE STATE REGISTER 

NAOO BIT OF THE NEXT ADDRESS FIELD OF THE 

MIR 

NA10 BIT 1 OF THE NEXT ADDRESS FIELD OF THE 

MIR 



NA20400-NA20430 


OUTPUTS OF THE 2 OUT OF 4 AUXILIARY 
DECODER ATTACHED TO BITS 8 TO 11 AT THE 
MIR NEXT ACORESS FIELD 


NA20-NA70 


BITS 2-7 OF THE NEXT ADDRESS FIELD OF 
THE MIR 


OPFOO 


OPCODE FIL BIT (COPY 0) 


0PF10 


OPCODE FIL BIT (COPY 1) 


PL.SL00-PL.SL70 


BIT 0-7 OF THE PLANE SELECT LEADS FOR 
THE MICROSTORE (EACH PLANE SELECT 
ENABLES A 512- BY 32-HORD BLOCK) 


POO 


CLOCK PHASE PO (GROUND ACTIVE) 


P01 


CLOCK PHASE P1 (POSITIVE ACTIVE) 


P10 


CLOCK PHASE PI (GROUND ACTIVE) 


P11 


CLOCK PHASE PI (POSITIVE ACTIVE) 


P21 


CLOCK PHASE P2 (POSITIVE ACTIVE) 


P31 


CLOCK PHASE P3 (POSITIVE ACTIVE) 


RARPHO 


PARITY HIGH OF THE RETURN ADDRESS 
REGISTER 


RAR001-RAR111 


BITS 0-11 OF THE RAR REGISTER 


RUOO 


RETURN ADDRESS RESISTOR UPDATE FLIP-FLOP 
(COPY 0) 



RU10 



RETURN ADDRESS RESISTOR UPDATE FLIP-FLOP 
(COPY 1) 



i 
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MICRO CONTROL 



SBfiQtZLE40_QeSIQNAIIQ!!l 
BK8QN1C. KE1N1I1QN. 



SERC.CCO 

SIRPHO 

SIR080-SIR150 

SSMINTOA 

SSSTPOB 

TEST.DRO 



TR110 



TR210 

TSIFFO 

TSLNOPO 
UTLFRZO 

XPTO 
XT3.6B00-XT3.6B50 

YPTO 
YT3.6800-Yn.6850 



STORE ERROR C RECALLING IN THE 
INVOCATION OF THE COMPLEMENT CORRECTION 

MICROSUBROUTINE 

PARITY HIGH OF SIR'S (SIRO IF IFF=0. 
SIR1 IF IFF=1) 

BITS 08-15 OF THE SIRS (SIRO IF IFF=0, 
SIR1 IF IFF=1) 

HtCROINTERPRET BIT (BIT 11 OF THE SS) 

STOP FLIP-FLOP BIT (BIT H OF THE SS) 

CONTROL SIGNAL THAT INDICATES OR IS 
BEING TESTED 

TR1 RIP-FLOP COPY 

TR1 RIP-ROP COPY 1 

TR2 RIP-FLOP COPY 

TR2 RIP-ROP COPY 1 

TEST SET ACCESS POINT, I RIP-FLOP 
OUTPUT 

TEST SET ACCESS POINT, LOAD A NEW OPCODE 

UTILITY FREEZE LEAD (INHIBIT LOADS OF 
NEW OPCODES) 

PARITY OF X FIELD OF THE 18 REGISTER 

OUTPUT OF 3 OUT OF 6 TRANSLATOR ATTACHED 
TO X FIELD OF IB REGISTER 

PARITY OF Y FIELD OF IB REGISTER 

OUTPUT OF 3 OUT OF 6 CODE TRANSLATOR 
ATTACHED TO Y FIELD OF IB REGISTER 
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SYMBOL NO. 1 


(CONT) 






SYMBOL NO. 2 


(CONT) 




SYMBOL NO. 2 


(CONT) 


A 
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MICROCONTROL B3 








MICROCONTROL B3 


' 






MICROCONTROL 82 








MICROCONTROL B2 












EOPT 




ELEM 






EOPT 


ELEM 








EOPT 


ELEM 






EOPT 


ELEM 








OESIC 




LOC 


COOE 


I DENT 


OPT 




DESIG LOC 


CODE 10ENT 


OPT 


OESIC 




LOC 


COOE IOENT 


OPT 




OESIG LOC 


COOE IOENT 


OPT 






MC B3 




02-33 


FA1018 


A 




MC B3 02-33 


FA101S A 


— 


MC 32 




02-34 


FA1017 A 






MC 82 02-34 


FAI0I7 A 






B 


LEAD 










TERM. 




LEAO 




TERM. 


LEAD 








TERM. 


LEAO 




TERM. 


B 




OES1G 


FUNC 


TERM. 


DESTINATION 


NOTE 


MOO 


LOC 


DESIG FUNC TERM. 


DESTINATION NOTE 


MOO LOC 


OESIG 


FUNC 


TERM. 


DESTINATION NOTE 


MOO 


LOC 


OESIG FUNC TERM. 


DESTINATION NOTE 


MOO LOC 










003 






SIR0PB70 


4A5 


RAR061 314 


1/2,1/8 


RARB061 6H3 


G8150 


OT 


216 


2/3 


D.G3150 


4H3 


PL.SL50 01 108 


12/13.12/14 


PL.SL5.0 7H1 










201 






TLINTRPO 


3H5 


RAR071 114 


1/2,1/8 


RARB071 6H0 


G8160 


OT 


316 


2/2 


0.GB160 


4H3 


PL.SL60 01 308 


12/9,12/10 


PL.SL6.0 7H0 










301 






1NVB1 


3G9 


RAR0S1 01S 


1/2,1/8 


RARB0S1 5H3 


GB170 


OT 


017 


2/2 


0.G8170 


4H3 




12/11,12/12 






_ 


































PL.SL70 31 008 


12/9,12/10 


PL.SL7.0 7H0 






DR10A 


1 


202 


4/3 




DR10 


3A4 


RAR091 218 


1/2.1/8 


RARB091 5H0 


G8180 


OT 


217 


2/2 


0.GB180 


4H2 ■- "~ 


- -- 








ELN0P10A 


01 


100 


1/5 




TLNOPOO 


3H7 


RAR101 317 


1/2,1/8 


RARB101 4H5 


GB190 


OT 


117 


2/2 


D.GB190 


4H1 


P01 I C15 


8/3 


P01 2AI 












1/4 








RAR111 115 


1/2,1/8 


RAR8111 4HI 


MAR051A 





100 


1/8.12/5 


MARB51A 


6H6 


P10 1 113 


8/3 


PIO 5A0 






ELNCP10S 





307 


1/6.4/3 
6/4.7/7 




L NOP. I BO 


3H6 


RUOO 107 
SIROSO I 104 


1/5 202 
4/15 202 


RUOO 3H0 
SIROPBOO 9A3 








12/6,12/7 
12/8 






RAR051 1 110 
RAR061 1 310 


1/1 

1/1 


RARB05I1 4Ao 
RAR306I1 4A6 




C 


ERAMAROO 


01 


203 


1/2.1/3 




TAUOO 


3H2 


SIR090 I 204 


4/14 202 


SIR0PB10 9A1 


MAR051B 





202 


12/1.12/2 


MARB5IB 


6H6 


RAR071 1 Oil 


1/1 


RAR8071 1 4A4 


C 




F104L10B 


1 


311 


1/13 




F104L10 


4A2 














12/3,12/4 






RAR0S1 I 211 


1/1 


RAR80SI1 5A7 




F3O4R70B 


1 


312 


1/13 




F304R70 


4A2 


SIR100 I 004 
SIR110 1 303 


4/13 202 
4/12 202 


SIR0P820 SA5 
SIR0P830 SA2 


MAR051C 





002 


12/13,12/14 
12/15,12/16 


MARB5IC 


6H6 


RAN091 1 013 


1/1 


RAR809I1 5A6 






G8AL2TB0 


a 


008 


1/5 




GBHE20 


2G7 


SIR120 I Oil 


4/11 202 


SIR0PB40 7A4 


MAR0510 





301 


12/9,12/10 


MARB510 


6H5 


RAR10I 1 213 


1/1 


RARB10I1 5A4 






GB080 


01 


207 


2/3 




RARG8080 


9H3 














12/11,12/12 






RAR111 r 215 


l/l 


RAR811I1 5A3 






GB090 


01 


007 


2/3 




RARGB090 


9H2 


SIR130 I 310 


4/10 202 


SIR0PB50 7A0 






































S1R140 I 110 


4/9 202 


S1R0P360 6A3 


MAR061A 





101 


1/8,12/5 


MARB61A 


6H4 


SERC.CCO 1 106 


4/2 


ERC.CC10 7AS 






G8100 


01 


306 


2/3 




RARG3100 


8H4 


SSMINTOA I 302 


5/11 


MINTIO 3A5 








12/6,12/7 






SIR130 1 207 


4/10 202 


SIR0PB50 6A6 






GB110 


01 


20S 


2/3 




RARG81I0 


8H3 














12/S 






SIR140 ! 107 


4/9 202 


S1R0P360 6A4 






G8120 


01 


108 


2/J 




RARG8120 


7H3 


TEST.DRO OT 112 
T104L10B 1 211 


1/5 
1/11 


HAL20 3GS 
T104L10 4A1 


MAR0618 





201 


12/1.12/2 
12/3.12/4 


MARB6IB 


WM 


SSSTPOB I 304 


5/8 


STOPO 6A0 






GB130 


01 


309 


2/3 




RARGB130 


7H3 


T304R70B I 111 


1/11 


T304R70 4AI 


MAR061C 





001 


12/13.12/14 


NARB61C 


6H3 


3T054E GRO OGD 


203 


GRO 




D 


GB140 


01 


210 


2/3 




RARGBUO 


6H2 














12/15.12/16 






GRO 2G0 


203 


GRO 





G3150 


01 


010 


2/3 




RARGB150 


6H2 


UTLFR20 1 002 


5/8 


UTLFR2I0 3A4 




































3T054E GRO OGO 


203 


GRO 


NAR0610 





300 


12/9.12/10 


MARB610 


6H3 


GRD 200 


203 


GRO 






GB16P 


01 


308 


2/2 




RARGB160 


5H2 


GRB 2GD 


203 - 


GRO 








12/11.12/12 






GRO 319 


203 


GRO 






GB170 


01 


009 


2/2 




RARGB170 


5H2 








MAR071A 





102 


1/8.12/5 


MARB71A 


6H2 


3V054E PHR 000 


203 


♦3 






G31J0 


01 


209 


2/2 




RARGBIJO 


4H5 


GRO 200 
GRO 319 


203 
203 


GRO 
GRO 








12/6.12/7 
12/8 






PUR 119 


203 


♦J 






G8190 


01 


109 


2/2 




RARGB190 


4H4 


3V054E PUR 000 


203 


♦3 


MAR071B 





204 


12/1,12/2 


MARB71B 


Mt 












I8O10 
IB020 

13030 




203 
305 

206 


4/14 
4/13 

4/12 


202 
202 

202 


IB. Y. BIO 
IB.V.B20 

IB. Y. 830 


9A0 
8A4 

SAO 


PUR 119 


203 


♦3 


MAR071C 





004 


12/3.12/4 

12/13.12/14 
12/13.12/16 


MAR871C 


6H1 






■ 






I BO 50 




105 


4/10 


202 


IB. X. BIO 


9A0 








MAR071D 





303 


12/9.12/10 


MARB710 


6H1 












IB060 




00* 


4/9 


202 


IB. X. 820 


8*5 














12/11.12/12 














E 


18070 




106 


4/8 


202 


1B.X.B30 


SA1 
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MAR0S1A 





103 


1/8.12/5 
12/6.12/7 


MARBS1A 


5G9 








E 




IFF01 

INTPRS80 




001 
103 


1/5 
5/3 




IFFI1 
INTRPIO 


3A7 
3A3 
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MAR0S18 





203 


12/8 
12/1.12/2 


HAR3818 


5G9 












MARP10 




101 


1/5 




INV80 


3A9 


EOPT 


ELEM 
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OROOA I 


105 


4/1 


DROO 


10A0 


HPS300 I 004 


12/7 


HPST0070 2A0 


G8PL0 OT 013 


2/2 


MCS.GBOA 3G7 




OSOO 
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202 


OSOO 


7H3 
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1/2.4/1 


OPFOO 8G7 


OT 118 
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OAL.PLO 4G7 
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I 
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TEXSIROO 
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8/3 


P01 7A7 
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MARPOA 3G6 
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8/3 


P31 5A0 


GB170 OT 014 


2/2 


MARPOB 3G6 




1 
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1/5 


LNOPO 


8A8 


RUOO I 318 


1/1 202 


RUOO 8A1 


GBUO OT 102 


2/2 


ERUOA 3G8 




ELNOP10A 


209 


1/1 


TEXSIR10 


2H6 


TEST.DRO OT 017 


1/1 


TTST.ORO 9H8 


G8190 OT 202 


2/2 


ERU08 3G7 




EMDCOLBO 01 


309 


1/3 


TC11.0 


4H2 


I 


4/2 




1BPL.ER0 219 


1/8 202 


IBPL.ERO 4H1 




EMOCOLCO 01 
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1/6 


TC12.0 


4H2 


TR100 015 


202 


TR100 8H2 


IBPLO 1 113 


4/5 202 


IB.PL10 4A2 
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TR200 214 


202 


TR200 8H4 


MO.2RUI0 I 312 


1/4 


CL.RUO 2A1 




EMDRCH10 01 
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1/3 


TRIO 


4G7 


TSIFFO 314 




TSIFFO 8G8 










EMDROW70 OT 
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1/6 


TR70 


4H4 








MDERCRTO I 300 


1/5 


ERCC.RTO 2A8 
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3T058F GRO OGD 


203 


GRO 


MOTMARPO I 217 
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203 
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FLZ.ADOO I 
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FL20I0 


6A4 








MPS310 ! 016 


12/7 


MPSXPNAO 4A4 


FNOAOLGO I 
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2/2 


ADDL10 


6A1 


GRO 319 
3VG0635B GRO 005 
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GRD005 2H2 


MRF.STPO 205 
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OROOA I 
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4/S.4/9 
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4/12.4/13 
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EN2040 
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M0.2RU10 
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MPS230 
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MPS270 I 
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RAR021 I 

RAR031 I 
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RAR0S1 I 
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PART E 




TO DECOOER 






TO DECOOER 








EOPT 


ELEM 




EOPT 


ELEM 




EOPT 


ELEM 




EOPT 


ELEM 








DES1G LOC 


CODE I DENT 


OPT 


DESIG LOC 


COOE I SENT 


OPT 


DESIG LOC 


COOE 1DENT 


OPT 


OESIG LOC 


COOE IOENT 


OPT 






NISCDECB 06-06 


FA 1034 D 




MISCDECE 02-23 


FA1046 B 




TDECOOER 06-34 


FA1045 A 




TDECOOER 06-34 


FA 1045 A 






B 


LEAD 




TERM. 


LEAD 




TERM. 


LEAO 




TERM. 


LEAO 




TERM. 


B 




DESIG FUNC TERM. 
F2041308 t 316 


DESTINATION NOTE 


MOD LOC 
F204L30 6A1 


OESIG FUNC TERM. 
MOGCOIOB OT IC204 


DESTINATION NOTE 


MOO LOC 
TSERCGOB 6G3 


DESIG FUNL TERN. 
T104R20 106 


DESTINATION NOTE 


MOO LOC 
104R20 6G2 


DESIG FUNC TERM. 
T204RCOB 315 


DESTINATION NOTE 


MOO LOC 
204RC0B 7G2 






1/13 


4/2 


2/2.2/3 


6/1.7/8 






F204C1C IC 


7/20 


F204L31C 5H1 


MO2DIOK0 202 


11/1.11/2 


M0R6C40 6H5 




2/4,2/7 






7/11.7/12 








F204SA03 1 210 


1/13 


F204RA0 6A4 




11/3 






2/8.6/1 






7/13.7/14 








F204RA1A IC 


7/6.7/20 


F204RA1A 6H4 


T104R80 I 301 


1/11 


T104R80 6A0 




11/1,11/2 
11/3 






7/15,7/16 
7/17.7/18 




— 




F2O4RC0C I 017 


1/13 


F2O4RC0 6A2 


T304LB0B I 001 


1/11 


T304LB0 6A5 


T104R40 307 


2/2,2/3 


104R40 6G3 


T204RCOC 115 


1/4,4/1 


204RC0C 7G3 






F204R60C I 217 


1/13 


F204R60 6A7 


T304L00 I 201 


1/11 


T304LDO 6A4 




2/4.2/7 






4/376/1" " 














T304LE0 I 101 


1/11 


T304LE0 6A3 




2/8.6/1 






7/6,7/9 








F204R90B t 108 


1/13 


F204R90 6A5 










11/1.11/2 






7/10 








F204R91 IC 


7/6,7/20 


F204R91 6H4 


T304L70 I 305 


1/11 


T304L70 6A2 




11/3 




T204R30A 208 


3/1.3/2 


204R30A 6G5 




C 


ICP20S IC 
MDOIDCHO 110 


7/7 

10/1.10/5 

10/9 

TO CONN CKT 


P20B 6H1 
M0 1000 6H6 




SYMBOL NO. 11 




T104R80 107 
T204LA0A 309 


1/9.1/10 

1/12,1/14 

6/1 

6/1,7/8 


104R80 6G3 
204LAOA 5G2 


■ . 


3/3.3/4 
3/5.3/6 
3/7.3/8 
3/9,6/1 




C 




MD1CHTN0 204 


10/1.10/5 


M0I010 6H6 








7/11.7/12 




T204R30B 114 


4/5.4/8 


204R30B 7S6 








10/9 






TO DECODER 






7/13,7/14 






4/9,4/10 








MD2CHTM0 318 


TO CONN CKT 
10/1.10/5 


MO 1 020 6H4 










7/15,7/16 
7/17,7/18 






4/11,4/12 
4/13,4/14 










10/9 




EOPT 


ELEM 




T204LAOB 006 


6/1.7/6 


204LA08 5G5 




4/15.6/1 










TO CONN CKT 




DESIG LOC 


COOE I DENT 


OPT 




7/9,7/10 




T204R30C 016 


1/4.4/1 


204R30C 7G6 


















T204LCOA 109 


4/5.4/8 


204LC0A 5G1 




4/3.4/6 








MO3CHC0 1U 


10/1.10/5 


MDI030 6H3 


TDECOOER 06-34 


FA 1045 A 






4/9.4/10 






4/7,6/1 






D 




10/9 












4/11,4/12 






9/2.9/3 




D 




TO CONN CKT 












4/13,4/14 




T204R50A 008 


3/1.3/2 


204R50A 6G5 




M04STCH0 317 


6/5.10/2 
10/6.10/10 


MO I 040 5H5 






__ tilcrt 




4/15.6/1 






3/3.3/4 
3/5,3/6 




















TO CONN CKT 




LEAO 




TERM. 


T204LC0B 2t2 


1/4.1/1 


204LC0B 5G5 




3/7,3/8 








MD5EI0S0 117 


10/1.10/5 


MDI050 5H5 


DESIG FUNC TERM. 


DESTINATION NOTE 


MOO LOC 




4/1.4/2 






3/9.6/1 










10/9 

TO CONN CKT 




NPS020 I 216 




MPSOOO 4A7 


■ 


4/3,4/6 
4/7,6/1 


■ 


T2O4R50B 015 


4/5.4/8 


204R508 7G5 






12/8 












MPS060 1 116 


12/8 


MPSO 1 4A6 


T2C4L30A 310 


5/4,5/7 


204L30A 5G3 




4/9.4/10 








ND6RAI00 218 


10/2.10/6 

10/10 

TO CONN CKT 


M01060 5H3 


MPS100 1 316 
MPS140 I 017 


12/8 
12/8 


MPS020 4A2 
MPS030 4A2 




5/8.5/9 

5/10.5/11 

5/12.5/13 




- ' ' 


4/11,4/12 
4/13.4/14 
4/15.6/1 


- 






MD7SPA0 01 S 


TO CONN CKT 


MO I 070 5H3 


MPS180 I 217 


12/7 


MPS040 3A6 




5/14,6/1 




T204R50C 314 


1/4,4/1 


204R50C 7G5 






P21 I 010 


8/3 


P21 6A2 


MPS220 I 117 


12/7 


HPS050 3A6 


T204L30B 012 


1/4.4/1 


204L30B 5G6 




4/3.4/6 






E 
















4/3.5/5 






4/7.6/1 




E 


T1CKRS0 I 019 


1/11 


T104RS0 6A1 


MPS260 1 317 


12/7 


MPS060 JA2 




5/6.6/1 




T204R60A 211 


3/1. j/2 


204R60A 6G4 




T304LEO I 219 


1/11 


T304LE0 6A1 


MPS300 I 018 


12/7 


MPS070 3A2 




7/20 






3/3.3/4 








T304L70 I 201 


1/11 


T304L70 5A2 


MS120 I 318 

P01 I 218 
P31 I 118 


5/10 

8/3 

8/3 


MSIO 2A1 

IP01 2A2 
IP31 2A1 


T204L50A 110 


1/7.3/1 
3/2.3/3 
3/4.3/5 


204L50A 5G3 




3/5,3/6 
3/7,3/8 
3/9,6/1 










SYMBOL NO. 10 

MISCELLANEOUS OECOOER 
PART E 




T104L10A 104 


4/5.4/8 

4/9,4/10 

4/11.4/12 

4/13.4/14 

4/15.6/1 


104L10A 5G0 


T204L508 213 
T204L60A 209 


3/6.3/7 

3/8.3/9 

6/1 

6/1 

1/7.3/1 


204L508 5G6 
204L60A 5G2 


T204R608 112 


4/5.4/8 

4/9.4/10 

4/11.4/12 

4/13.4/14 

4/15.6/1 


204R60B 7G4 




















3/2,3/3 




T204R43C S 312 


1/8.4/6 


204R60C 7G5 




F 


EOPT 


ELEM 




T104L10B 313 


1/1,1/4 


104L10B 5G5 




3/4.3/5 






4/7,6/1 




F 


DESIG LOC 


COOE I DENT 


OPT 




1/8.1/12 






3/6,3/7 




T204R90A Oil 


3/1.3/2 


204R90A 6G4 










— 




1/14,2/1 






3/8.3/9 






3/3.3/4 








MISCDECE 02-23 


FA1046 8 






2/5.4/1 
4/3,6/1 






6/1 






3/5.3/6 
3/7.3/8 














T104L20A 204 


4/5,4/8 


104L20A 5G0 


T204L60B 113 


6/1 


204L60B 5G7 




3/9.6/1 
















4/9,4/10 
4/11.4/12 




T204L90A 009 


4/5.4/8 


204L90A 5G2 
























4/9.4/10 




T204R908 013 


1/4.6/1 


204R90B 7G3 






LEAO 

DESIG FUNC TERM. 


DESTINATION NOTE 


TERM. 
MOO LOC 




4/13.4/14 
4/15,6/1 






4/11.4/12 
4/13.4/14 






7/6,9/2 
9/3 








-. — ... 






T104L20B 014 




104L20B 5GS 




4/15,6/1 




T304L80A 010 


177.2/2 


304LB0A 5G4 
















F204LCS0 302 


6/3 


F204LC10 6H1 




2/1.2/5 




T204L908 206 


4/6,4/7 


204L90S 5G6 




2/3.2/4 








F204LC0B 1 110 


1/13 


F204LCO 6A1 




4/1.4/3 






6/1.9/2 






2/6.2/7 


■ ■ 






F204RA0B I 002 


1/13 


F204RA0 6A1 




6/1 






9/3 




. 


2/S.6/1 






G 




















T304L80B 214 


1/10.1/12 


3O4LB0B 5G8 


G 


F204R90B I 310 


1/13 


F204R90 6A0 


T104L40 103 


3/1.3/2 


104L40 5G1 


T204RA0A 311 


3/1.3/2 


204RA0A 6G4 










IF204LC1 IC 


4/2 


F204LC1 6B6 




3/3.3/4 






3/3.3/4 






- 








IF204RA1 IC 


4/2 


F204RA1 6B6 




3/5.3/6 
3/7.3/8 






3/5,3/6 
3/7,3/8 


-.' 


PART OF FS 1 










MO.BRPTO 303 


8/4 


M0R6C70 6H4 




3/9,6/1 






3/9,6/1 




SVMBOL(S) 9 


10 11 








MOA.BDOA OT IC203 


4/2 


TSERCBOB 6G1 


T104L80 304 


5/4.5/5 


104L80 5G1 


T204RA0B 215 


1/4,4/1 


204RA0B 7G3 








MDA.BDOB OT IC103 


4/2 


TSERCBOA 6G2 




5/6.5/7 






4/2,4/3 






















5/8.5/9 






6/1.7/6 
















MOOI1S00 003 


11/1.11/2 
11/3 


M0R6C60 6H2 




5/10.5/11 
5/12,5/13 




T204RC0A 111 


3/1.3/2 
3/3,3/4 


204RCOA 6G3 














MDOK.1SD0 102 


11/1.11/2 
11/3 


MDR6C50 6H5 


T104R10 306 


5/14.6/1 
2/2.2/3 


104R10 6G2 




3/5.3/6 
3/7.3/8 










'• 






MDGOOIOA OT IC104 


4/2 


TSERCGOA 6G4 




2/4.2/6 






3/9,6/1 














H 










2/7.2/8 






. 








3A CENTRAL CONTROL 




H 












6/1.9/4 


' 














DUG SI2E 


ISSUE 














■ ■..■/" - ; - ■':)_ 


■ 












C2 


7D 






BELL LABORATORIES 


SD-1C900-01 


B1CE 









1 1 


1 


2 ' 


3 ' 


4 L 


^ 


1 6 


1 


7 1 


MUTEO 111 U. S. A. j 

o 


12/01/77 








' 


' 




■ 



























2 



- 
- 



PART OF FS 1 



MICRO CONTROL 







SYMBOL NO. 11 


(CONT) 






TO DECODER 








EQPT 


ELEH 






DESIG 


LOC 


COOE IDENT 


OPT 




— — — — 


.... 


_-__ _____ 


..• 




TOE CODER 


06-34 


FA1045 A 




INFO 


LEAD 






TERM. 


DESIG FUNC 


TERM. 


DESTINATION NOTE 


MOO 


LOC 






1/14,6/1 






T304L00 


004 


1/10,1/12 
1/14,2/2 
2/4.2/6 
2/8.6/1 


304100 


5G- 


T304LE0 


303 


1/9,1/10 -- 
6/1.9/4 
11/1.11/2 
11/3 


-304LE0 


5GJ 


T304L70 


210 


1/9,1/10 

2/2.2/3 

2/4.2/6 

2/7.2/8 

6/1 


304170 


5G4 


T304RB0A 


108 


3/1.3/2 

3/3.3/4 

3/5.3/6 
3/7.3/8 
3/9.6/1 


3O4RB0A 


6G6 


T304RB0B 


019 


1/4,2/1 
2/5,4/1 
4/3,5/5 
5/6.6/1 


304RB0B 


7G4 


T304R00A 


207 


3/1.3/2 
3/3,3/4 
3/5.3/6 
3/7.3/8 
3/9,6/1 


304R00A 


6G6 


T304RO0B 


305 


1/12.1/14 

2/1.2/5 

6/1 


304R00B 


7G7 


T304RE0A 


007 


3/1.3/2 
3/3.3/4 
3/5.3/6 
3/7.3/8 
3/9,4/1 
4/3.6/1 


304RE0A 


6GS 


T304RE0B 


105 


4/5.4/8 

4/9.4/10 

4/11,4/12 

4/13,4/14 

4/15,5/5 

5/6,6/1 


304RE0B 


7G6 


T304R70A 


308 


3/1.3/2 
3/3.3/4 
3/5.3/6 
3/7.3/8 
3/9.6/1 


304R70A 


6G6 


T304R70B 


219 


1/1,1/8 
2/1.2/5 
6/1 


304R70B 


7G4 


T404LO 


005 


6/1 


404LC 


5G7 


T404R0 


205 


2/2.2/6 
6/1 


404R0 


7G2 


XT3.6B00 I 


002 


1/7 202 


IBTOOO 


4A8 


XT3.6B10 1 


zoz 


1/7 202 


IBT010 


4A5 


XT3.6B20 I 


102 


1/7 202 


I8T020 


4A4 


XT3.6B30 I 


302 


1/7 202 


I8T030 


4A1 


XT3.6B40 I 


003 


1/7 202 


IBT040 


3A6 


XT3.6850 1 


203 


1/7 202 


IBT050 


3A4 


YT3.6B00 I 


301 


1/7 202 


I8TS000 


4A9 


YT3.6B10 I 


101 


1/7 202 


IBTS010 


4A5 


*T3.6B20 1 


201 


1/7 202 


IBTS020 


4A4 


YT3.6B30 I 


001 


1/7 202 


I8TS030 


4A1 


VT3.6B40 I 


300 


1/7 202 


IBTS040 


3A7 


VT3.6B50 I 


100 


1/7 202 


I8TS050 


3A4 


3T058F GRD 


OGO 


203 


GRO 




GRO 


2G0 


203 


GRD 





SYMBOL NO. 11 

TO DECOOER 



EOPT 
DESIG LOC 

TDECODER 06-34 



COOE 
FA1045 



ELEM 
IDENT 



(CONT) 



OPT 



LEAD 
DESIG 



3T058F 
3V058F 



C UNC TERM. 

GRO 200 

GRD 319 

PHR 000 

PUR 119 



FS INFO 

DESTINATION 



EOPT 
DESIG LOC 

HISCDECC 02-19 



LEAO 
DESIG 



FUNC TERM. 



F204LC0B 1 

F204L30B I 

F204RA0B I 

F204R60C I 

F204R90B 1 

MO.BRTIO 

MD.IMTCO 

MO.SBAKO 

M0.S8TC0 OT 
I 

MO.SDISO OT 

MO.SSTPO 



109 
206 
309 

006 
010 
204 

004 
203 
304 



MD.STSHO 



OT 
I 



MD.S1080 
MO.S2DB0 



MD0ML1C0 



MDIDSWQO OT 

I 
MOINCPRO 
MDINCTCO 



MOIODRBO 



T104L10B I 

T1O4L20B I 

T104R80 I 

T304LB0B I 

T304LD0 I 

T304RDOB I 

T8304RB1 I 



303 
005 



104 



202 



305 
105 



103 



011 
209 

110 
310 
100 

009 
IC 



NOTE 

203 
203 
201 

203 



SYMBOL NO. 12 

MISCELLANEOUS DECODER 
PART C 



TERM. 
MOO 



CP INFO ~ 
LOC 



GRD 
GRO 
•3 

•3 



COOE 
FA1030 

FS INFO - 



ELEM 
IDENT 



OPT 



CP INFO 



DESTINATION 

1/13 
1/13 
1/13 

1/13 
1/13 
8/4 

6/4.7/19 
6/4 

7/19.9/4 
5/11.8/4 



NOTE 



TERM. 
MOO 



LOC 



EOPT 
OESIG LOC 



FDECOOER 06-33 



LEAO 

OESIG FUNC TERM. 



F104L10A 104 



F104L10B 313 
F104L20A 204 



F104L20B 014 



FL3.LC0 7A0 

FR8.L30 7A4 

F204RA0 7A0 

FL0.R60 7A4 

FLE.R90 7A5 

MOR02C40 7G6 

NDR02C30 7G6 

MOR47C50 7G1 

H0R13C10 7G8 



205 


7/20 


302 


9/4 




7/19 


003 


8/4 




7/19 



M0R13C30 7G7 
MDR47C30 7G2 



7/4.7/5 

7/1.7/4 

7/5 

5/4.5/5 

5/6,5/7 

5/S.5/9 

5/10.5/11 

5/12.5/13 

5/14 

7/19 
9/1 
8/4 
8/4 

3/1,3/2 

3/3.3/4 

3/5.3/6 

3/7.3/8 

3/9 

1/11 

1/11 

1/11 
1/11 
1/11 

1/11 
5/6 



NDR47C40 7G2 



M0R02C20 7G6 
M0R13C20 7G7 



MDR02C50 7G4 



MDR47C20 7G3 



M0R13C50 7G5 
M0R13C40 7G5 



MOR02C10 7G8 



T104L10 7A2 

T104L20 7A3 

T104R80 7A1 

T304LB0 7A1 

T304LD0 7A2 



T304RD0 
T304RB1 



7A3 
7A3 



F104L40 





103 


F104L80 





304 


F104R10 





306 


F104R20 





106 


F104R40 





307 


F104R80 





107 


F204LA0A 





309 


F204LA0B 





006 


F204LC0A 





109 


F204LC0B 





212 


F204L30A 





310 


F204L30B 





012 


F204L50A 





110 









SYMBOL NO. 13 

FROM DECODER 



CODE 
FA1011 

FS INFO - 



DESTINATION 

4/3.4/8 

4/9.4/10 

4/11.4/12 

4/13.4/14 

4/15.6/2 

1/1.4/J1 



11/2.11/3 

4/5.4/8 

4/9,4/10 

4/11,4/12 

4/13,4/14 

4/15,6/2 

4/11,4/12 

6/2,9/4 

11/1.11/2 

11/3 

1/7.3/1 

3/2,3/3 

3/4.3/5 

3/6,3/7 

3/8,3/9 

6/2 

5/4,5/5 

5/6.5/7 

5/8,5/9 

5/10.5/11 

5/12.5/13 

3/14,6/2 

1/4,2/2 
2/3.2/4 
2/6i2/7 
2/8.6/2 
1/7.2/2 
2/3.2/4 
2/6.2/7 
2/8.6/2 
1/4.1/7 
2/2.2/3 
2/4.6/2 

1/4.1/14 

2/2.2/6 

6/2 

4/15.6/2 

7/8.7/11 

7/12.7/13 

7/14,7/15 

7/16.7/17 

7/18 

6/2.7/6 

7/9.7/10 

4/5.4/8 

4/9,4/10 

4/11.4/12 

4/13.4/14 

4/15.6/2 

1/4. 1/ip 

1/12.2/1 

2/5.4/1 

4/3.4/6 

4/7.6/2 

5/4.5/7 

5/8.5/9 

5/10.5/11 

5/12.5/13 

5/14.6/2 

1/4.1/9 

1/12.1/14 

2/1.2/5 

5/5.5/6 

6/2 

3/1.3/2 

3/3.3/4 

3/5.3/6 

3/7.3/8 

3/9.6/2 



ELEM 
IDENT 



OPT 



CP INFO 



NOTE 



TERM. 
MOO LOC 



I04L10A 5G0 

104 LI 08 5G5 

I04L20A 5G0 

104L208 5G8 

104L40 5G1 

104L80 5G1 

104R10 6G2 

104R20 6G2 

104R40 6G3 

104R80 6G3 

204LA0A 5G2 

204LA0B 5G5 

204LC0A 5G1 

204LC0B 5G5 

204L30A 5G3 

204L30B 5G6 

- 204L50A 5G3 



EOPT 
DESIG LOC 



FDECOOER 06-33 



LEAO 

DESIG FUNC TERM. 



F204L50B 213 
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CIRCUIT OPERATION (CQNT) 

DECODERS GENERATE A MISCELLANEOUS DECOOER MATRIX (SYM NO. 4 5 9 10 12 
ANO 14). SO ALL CONTROL CONSTANTS REQUIRED TO SELECT A TO OR FROM CONTROL 
POINT CO NOT HAVE TO RESIDE IN THE MICROPROGRAM STORE. A PAIR OF TRANSLATORS 
(SYM NO. 7) IS PROVIDED BETWEEN THE X ANO Y FIELDS IN THE IB REGISTER (SEE 
FS 4) ANO THE TO-FIELO ANO FROM-FIELD INPUTS TO THE MIR REGISTER. 

THE BASIC SEQUENCING OF THE MICROPROGRAM C0N1R0L CONSISTS OF Rf \OING THE NFXT 
ADORESS (NA) FROM THE WORD ACCESSED FROM THE MICROPROGRAM STOfcE. THIS AOORSSS IS 
BUFFERED IN THE MIR(NA) REGISTER AND THEN IS GATED TO THE MICROPROGRAM ADORESS RE- 
GISTER (MAR) FOR THE NEXT WORD TO 8E ACCESSED (SYM NO. 2 AND 3). A NUMBER OF ALTER- 
NATIVE METHOOS OF LOADING THE MAR ARE PROVIDEO. THIS INCLUDES THE ABILITY TO CONDI- 
TIONALLY BRANCH WHICH DEPENDS UPON THE CONTENTS OF MICROPROGRAM CONTROL STATUS (MCS) 
REGISTER (SYM NO. 4 AND 5). IN ORDER TO ENSURE THAT MICROPROGRAM CONTROL SEQUENCING 
IS PERFORMED PROPERLY, THE ADDRESS IN THE MAR IS HATCHED (SYH fO.a) WITH A DUPLICATE 
COPY OF THE AOORESS IN THE RAR. ALSO, A PARITY CHECK IS PERFORMED (SYM NO. 6) TO 
ENSURE THE SEQUENCING OF SUCH OPERATIONS AS THE CONDI TI0N4L BRANCH. 

ON A TYPICAL MICROCYCLE, A REGISTER-TO-REGISTER GATIN6 OPERATION IS PERFORMED WITH 
THE FROM FIELO DEFINING THE SOURCE REGISTER ANO THE TO FIELD DEFINING THE DESTINATION 
REGISTER. THE NA ADDRESS FIELD CONTAINS THE ADORESS OF NEXT MICROINSTRUCTION TO BE 
EXECUTED. THE PNA AND PTA ARE PARITY CHECK BITS USED TO CHECK THE ADDRESS SEQUENCING. 
THE CA ANO CB BITS ARE TWO CONTROL BITS USED TO GENERATE CONTROL OPTIONS FOR THE 
MICROSEQUENCING. 



CIRCUIT OPERATION 

THE MICROPROGRAM CONTROL IS THE SOURCE OF ALMOST ALL CONTROL AMD 
SEQUENCING FUNCTIONS IN fl" 3A CC. THE MAINTENANCE CHANNEL. THE 
1/0 CHANNEL, AND THE PROCESSOR BUS CONTROLLER ARE THE MAJOR EX- 
CEPTIONS. THESE ENTITIES ARE UNOER OIRECT MICROPROGRAM CONTROL 
ANO THEIR OPERATIONS ARE USUALLY INITIATED ANO TERMINATED BY 
MICROPROGRAM CONTROL OPERATIONS. THERE ARE TWO MAJOR OPERATIONS 
PERFORMED BY THE MICROPROGRAM CONTROL: 

(1) DECODING mND HENCE ACTIVATING CONTROL iUNCTICNS THAT 
ARE ACCESSED FROM THE MICROPROGRAM STURE IN THE FORM 

OF CONTROL CONSTANTS. 

(2) SEQUENCING THE MICROPROGRAM STORE TO ACTIVATE 

THE NECESSARY ORDER OF MICROINSTRUCTION TO PERFORM 
THE DESIRED FUNCTION. 

THERE ARE FCUR SEPARATE DECODERS ATTACHED TO A BUFFER REGIS1ER, THE 
MICROPROGRAM INSTRUCTION REGISTER (MIR). WHICH IS INPUTTED OIRCCTLY 
FROM THE MICROPROGRAM STORE OUTPUT. THESE OECXERS ARE USED TO PER- 
FORM THE CONTROL FUNCTIONS. THEY ARE THE TO-FIELO TECOOER (SYM NO. 11) 
THE FROM-FIELO DECOOER (SYM NO. 13), THE CA.C8 DECOOER (SYM NO. 8), AND ' 
THE NEXT ADORESS FIELO AUXILLARY DECODER (SYM NO.b, [SEE COMPOSITE 
DIAGRAM 8]). IN ADDITION, THE OUTPUT OF THE TO-FIELD ANO FHOM-FIEID 
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CIRCUIT OPERATION (CONT) 

4. THE ABILITY TO INDEX INTO MICROSTORE IS PROVIDED BY 
"OR"ING A 4-BIT BINARY FIELD INTO THE AOORESS IN THE 
MAR. INDEXING EFFECTIVELY UTILIZES THE MICROSTORE BY 
PROVIDING AN EFFICIENT METHOD OF EXTRACTING DATA OR 
CONTROL FROH TABLE STRUCTURES IN THE MICROPROGRAM STORE. 

5. INTERRUPTS ARE INITIATED BY JAMMING A HARDWIRED ADDRESS 
INTO THE WR. THIS ADORESS POINTS TO A MICROINSTRUCTION 
SEQUENCE WHICH INTERROGATES VARIOUS MACHINE STATES A.'S 
THEN DETERMINES WHAT ACTION IS TO BE TAKEN. THIS 
FEATURE SIMPLIFIES WHAT WOULD OTHERWISE BE A COMPLI- 
CATED AND DIFFICULT LO&IC TO CHECK. IT ALSO PROVIDES 

A HIGHLY FLEXIBLE ANO EASILY MOUIFIED INTERRUPT STR- 
UCTURE. 

6. THE MAINTENANCE RESET FUNCTI'M (MRF) ALSO RESULTS IN A 
HARDWIRED ADDRESS BEING JAMMED INTO THE MAR. THE KRF 
RESULTS IN THE EXECUTION OF A SEQUENCE OF MICROINSTRUC- 
TION THAT WILL INITIALIZE THE 3A CC. OEPENDING UPON THE 
STATE OF THE MACHINE, THE MICROCOOE INITIALIZATION MAY 
CONSIST OF INITIALIZATION OF ONLY A FEW REGISTERS TO 
THE LOADING OF THE MAIN STORE FROH THE TAPE UNIT. 

EXECUTION RATE 

THE HICROCONTROL IS DESIGNED AROUND A HIGH-SPEED PROGRAMMABLE 
REAO-ONLY MFMORY (PROM) WHICH HAS A MINIMUM ACCESS TIME OF 25I1S 
AND A MAXIMUM ACCESS TIME OF 65IIS. THE MINIMUM CYCLE TIME OF 
MICROINSTRUCTION SEQUENCE IS DETERMINED BY THIS ACCESS TIME 
PLUS THE TIME NECESSARY TO CALCULATE THE ADORESS OF THE WORD 
TO BE ACCESSED AND/OR THE MAXIMUM TIME TO EXECUTE EACH MICRO- 
INSTRUCTION. THE DESIGN OF THE PROCESSOR HAS BEEN IMPLEMENTED 
USING THE 1A FAMILY OF LOGIC WITH A TYPICAL GATE DELAY OF 5-7 
OS. THE USE OF THE 1A GATE TECHNOLOGY AND THE 25-T0-65TB 
PROM RESULTS IN A MICROCYCIE EXECUTION TIME OF 150MS WHICH 
IS FIXED BY THE 3A CC CLOCK (SEE FS 8). 



CIRCUIT OPERATION 

GENERAL OPERATION OF THE MICROPROGRAM CONTROL 

MICROINSTRUCTIONS 

THE BASIC MICROINSTRUCTION SET IS CENTERED AROUND A REG- 
ISTER-TO-REGISTER GATING OPERATION. IN ITS SIMPLEST FORM, 
THIS GATING FUNCTION IS THE SETTING OR CLEARING OF INDIVED- 
UAL FLIP-FLOPS. IN "RDER TO PERFORM THE GATING OPERATION, 
A TO-AND-FROM ENCODED CONTROL F I FLD IS READ OUT OF THE 
MICROSTORE ON EACH MICROINSTRUCTION. THESE FIELDS ARE DE- 
CODED AND ARE USED TO ENABLE A SOURCE AND A DESTINATION 
REGISTER FOR THE NORMAL GATING COMMAND (SEE SHEET B6GA). 

ON A TYPICAL HICROCYCLE, A SOURCE REGISTER IS SELECTED 8Y A 
FROM-FIELD CONTROL CONSTANT WHICH RESULTS WHEN THIS REGISTER 
IS GATED GNTO A COMMON GATING 1US (GB). ON THIS SAME 
HICROCYCLE, THE CONTENTS OF THE GB ARE ENABLED INTO A DES- 
TINATION REGISTER BY A TO-FIELD CONSTANT. THE RESULT OF 
THIS TYPE OF ARCHITECTURE AND OPERATION IS THAT THE 3A CC 
BASICALLY CONSISTS OF A SET CF DATA ANO STATUS REGISTERS 
WITH THE MICROPROGRAM CONTROL PROVIOINC THE ABILITY TO GATE 
ONE TO ANOTHER. WHEN ARITCMETIC LOGIC OR OTHER NON-GATING 
FUNCTIONS ARE REQUIRE!;, COMBINATIONAL LOGIC IS ATTACHED TO 
THE OUTPUT OF SOME OF THE REGISTERS (SEE FS Z) ANO THEN THE 
OUTPUT OF THIS LOGIC IS GATED VIA MICROPROGRAM CONTROL TO 
A DESTINATION REGISTER. 

SEQUENCING 

IN THE HICROPROGAM CONTROL, EACH TIME A WORO IS READ OUT OF 
THE MICROSTORE, AN ADDRESS IS INCLUDED AS IS THE MICROIN- 
STUCTION TO BE PERFORMEO. THE ADORESS IS THEN USED TO TRANS- 
FER TO NEXT MICROINSTRUCTION IN A PARTICULAR SEQUENCE. IN 
ORDER TO PROVIDE A FLEXIBLE AND EFFICIENT HICROCONTROL DE- 
SIGN, A NUMBER OF OPTIONS ARE PROVIDED FOR SEQUENCING THE 
HICROCONTROL. THE OPTIONS OR ALTERNATIVE WAYS THAT THE 
NEXT AOORESS (NA) CAN BE OBTAINED IN A MICROINSTRUCTION 
SEQUENCED ARE AS FOLLOWS'. 

1. THE INITIAL MICROINSTRUCTION OF A MACHINE OPERATION COOE 
IS INTIATED BY HAVING THE HICROCONTROL SITTING IN A 
MICROLCOP WAITING FOR THE MAIN ME'WRY TO FETCH AN IN- 
STRUCTION. THE LOOP IS EXITED WHEN THE MAIN MEMORY 
FETCH IS COMPLETED AND THE RESULT OF THE FETCH IS GATED 
INTO THE MICROSTORE ADORESS REGISTER (MAR) STARTING THt 
MICROINSTRUCTION SEQUENCE FOR THAT OP COOE. 

Z. ON A NUMBER OF MICROINSTRUCTIONS, IT IS DESIRABLE TO OB- 
TAIN DATA CONSTANTS FROH THE IICROSTCRE. IT IS ADVANTA- 
GEOUS TO STORE THIS DATA IN THE M FIELD ANO TO OBTAIN 
THE NEXT ADDRESS BY INCREMENTING THE PREVIOUS CONTENTS OF 
THE MAR. THREE DIFFERENT USES OF THIS TYPE Or OPERATION 
ARE IMPLEMENTED AS FOLLOWS: 

A. TO OBTAIN OATA CONSTANTS. DATA CONSTANTS, FOR EX- 
AMPLE, CAN 3E USED TO GENERATE TARGET ADDRESSES IN 
MAIN MEMORY, FOR INTERRUPT PROCESSING OR FOR GEN- 

• ERATING MATCH CONSTANTS TO TEST FOR UNIQUE BIT PAT- 
TERNS IN THE DHL LOGIC. 

B. TO OBTAIN ADDITIONAL CONTROL CONSTANTS. THE MAIN 
USE OF THIS IS THE S I NULTANEOUS LOADING OF THE CON- 
TROL STATES INTO THE DKl WITH A NORMAL MICROINSTRUC- 
TION LOADING OF THE OPERANO FIELDS. 

C. TO LOAD THE RETURN ADDRESS REGISTER (RAR) THAT IS 
USED IN CONJUNCTION WITH THE HICROCONTROL TO IMPLE- 
MENT SUBROUTINE RETURNS. THIS ALSO REDUCES THE 
AMOUNT OF MICROCOOE NEEDED. 

5. TO CONDITIONALLY TRANSFER ON A NUMBER OF STATUS BITS. 
THIS ALLOWS CONVENIENT TESTING OF VARIOUS MACHINE 
STATES SUCH AS AOOER OVERFLOWS FROH THE DHL OR TO LOOP 
WAITING FOR A COMPLETION SIGNAL. THE LATTER IS MOST 
USEFUL FOR PROVIDING THE ASYNCHRONOUS TIHIMG BETWEEN 
THE PROCESSOR ANO PERIPHERAL UNITS. 
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ADDITIONAL CONTROL LOGIC TO LOAO THE MAR WO TO 
OETAIH DATA FROM THE MICROSTORE 



RAR (11-05 ) 1 



S1R140.SIR130 



P01 



P10 



ERAR.FNO 



ERU1 



SSSTPOB 



DIRECT OUTPUT OF MICROPROGRAM STORE NA 
FIELD (SEE COWOSITE DIAGRAM 5) 
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MPS (NA) 
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(RAR) (OPCODE (X FIELD) (Y FIELD) MAR+1 



FIELO) 



CONTROL 



ir 



RAR. FN 10 



QO 



RAR X FN 



ERUI1 



ST0PO 



£>t> 
{> 



ERU1 



101 



ST0P V 

(SEE NOTE 1) 



\ RAR (07-001 / 
RAR X FN 



(07-00) 



C.G 
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MIR(NA) 



P10 



P11 



RAR X FN 



ERU1 



MRFSMARO 




ELINTRPO 



ELNgPOOA 



0PFOO 



EHOC0LCO 



ERU1.P01 



C.G 



TTT 






TT 



i_t 






MItfB (NA) 



DATA HIGH 
XGB 



£>' 



OATA LOU 
XGB 



STgP 



(SEE NOTE 1) 



Y ISTP.MRFO 



HRF 



(SEE NOTE 



<y 



•4 GB 



TO G1 



LINTRPO 



LN8P0 



gPFTO 






(SEE NOTE 5) 



LINT 
(SEE NOTE 4) 



RAR (11-0) 



RAR X MAR _^ . 



LOAO A (.SEE SHT B1GH) 

NEU (SEE NOTE 9) 

OPCODE 

(SEE NOTE 5) 



P110 

(SEE SHT 

B1GB) 



MIR (NA) (11-0) 

X 



C.G 



ERAR X 
"MAR 



ERAR 



OPCOOE 

FIELO X FIELO Y FIELD 
DIRECT DIRECT OIRECT 

OUTPUT OUTPUT OUTPUT MAR H 

SIR (14-8) IB (7-4) IB (3-0) SIGNAL 

i -i k i 1 u 1 ^ ' 1 v 

il I I II 

A.M — ■ — |C 2il — — 1 1 — — £B 




ERC.CCIO 



(SEE NOTE 5) 



I) l i t 



(SI) 
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P110 

(S2) LOAD A 

• (SEE SHT NEW 

B1GB) OPCOOE 



UNJ^Q. 



LINTRPO 
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TOT 



^T 
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TT 



C0L12O 



EHOR3U70 



I \ * »S 



RgWTO 
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ERAR X MAR 



(SEE NOTE 8) 
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MAR 



B-fi 

(SEE NOTE l" ** 
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(08-00) 



IB(X)XMAR _y~ V I 
(SEE NOTE Ij~V 
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ERAR X MAR S 
(SEE NOTE 8)~~^ 



K3i 
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C0L12O 



RgWTO 



TO FN REGISTER EACH PLANE SELECT ENABLES 

INPUTS A 512 WORD BLOCK OF MICROSTORE 

(SEE SHT 82GB ) 



(RENCOOED BITS MAR 5, 
10, ANO 11) TO HAR-RAR 
MATCHER 






MULTIPLE FANOUT TO 4K 
MICROSTOPE (SEE SHT B12GA) 
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P01 



PTC 



ERAR.FNO 



ERU1 



MRF.STPO 



SCRC.CCO 



ELINTKPO 



ELN0POOA 



EMOC0LBO 



EHORgWIO 



EMOC3LC0 



EwoRgwro 



CIRCUIT OPERATION 
(SEE SHFETi, 81GN. B1GP) 



notes: 

1. load mar with stop aooress constant 

«(0377). 
t. LOAO MAR WITH MRF ADDRESS CONSTANT 

8(0277). 
5. LOAO MAR WITH COMPLEMENT CORRECTION 

STARTING ADDRESS 8(0777). 

[SEE SHEET 011]. 

4. LOAO MAR UHH INTERRUPT STARTING 
AOORESS- «(0120). 

5. LOAO MAR OPCOOE FIELD FROM THE SIR 
ANO IF 8PF • 0, JAM BIT 8-1, 

IF BPF « 1, JAM BIT 11 = 1. 

6. LOAO MAR (3-0) WITH IB X FIELD. 

7. LOAO MAR (3-0) WITH IB X FIELD. 

8. LOAO MAR FROM THE ERAR (EXIT COM- 
PLEMENT CORRECTION MICROSUBROUTINE). 

9. LOAO MAR FROM THE RAR (EX' T FROM 
A NORMAL MICROSUBROUTINE). 
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MICROSTORE OUTPUT ASSIGNMENT 



FUNCTION 
(MIR) 



CA 

C8 

PTA 

PNA 

NA11 

NA10 

NA09 

NA08 

NA07 

NA06 

NA05 

NA04 

NAOJ 

NA02 

NAOI 



m 

T«(, 

T*r. 

T«4 
T»5 
T»2 
T*V 

T0O 
FRW 7 

FRW 6 
FRW 5 

FR0M 4 

raw j 
raw z 
raw 1 
raw o 



MICROPROGRAM 

STORE OUTPUT 

(NETNAME) 



i - i»a in - t>i 



MPS050 
MPS030 
MPS010 
MPS310 
MPS290 
MPS270 
MPS250 
MPS230 
MPS210 
MPS 190 
MPS170 
MPS 150 
MPS130 
MPS110 
MPS090 
MPS070 
MPS WO 
MPS 260 
MPS220 
IPS180 
MPS140 
MPS100 
BFSC60 
MPS020 
MPS280 
MPS240 
MPS200 
MPS160 
MPS120 
MPS080 
MPS040 
MPSOOO 
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BASIC TIMING OF Tt£ MICROCONTROL REGISTERS 
MIR(NA),MIRB(NA),ERAR AND THE MAR 



r 



MICROCYCLE A 
150CSEC " 



T 



MICROCYCLE B 
1501SEC " 



PO 



PI 



P2 P3 PO 



MIR(NA) LOADED FRW MICROSTORE OUTPUT 



PI 



P2 



P3 



ERAR LOADED FROM MIR (NA) UNLESS IN THE COMPLEMENT CORRECTION SUBROUTINE 



-HIRB(NA) LOAOED FR0H HIR(NA) 



-MAR IS L8A0ED (ALL METHODS OF LEADING THE MAR) 



PO PI P2 



re 



MICROINSTRUCTION EXECUTED FROM LOCATION LOADED IN MAR DURING MICROCYCLE A 
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RETURN AOORESS REGISTER 



8 
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CA.C3, DECODER ANO NA FIELO AUXILIARY DECOOEH 



-IRCUIT OPERATION 

(SEE SHEETS 31GN, B1GP) 



DIRECT OUTPUTS OF MICROSTORE 



NA(»4)B 
(SEE 
NOTE }) 



3. 




GBOHO IS GATED INTO THE RAR REGISTER FROM 
THE BUS TO MAINTAIN GOOD PARITY. THIS ALLOWS 
THE RAR TO BE LOADED WITH A MICROSUBROUTINE 
RETURN ADDRESS. NOTE THAT THE GATING PATH FROM 
THE RAR TO THE G6 DOES NOT MAINTAIN PARITY. 
THIS FLIP FLOP INHIBITS THE IB PARITY CHECK 
AND THE FN PARITY CHECK DURING CYCLES WHEN 
THE IB IS BEING LOADED OR THE FN IS BEING 
CLEARED. 

THESE FOUR BITS CONTAIN THE SAME DATA THAT 
IS BUFFERED IN THE MIR(NA) BITS 11-8. 
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RAR PARITY, IB MB REGISTER 
PARITY CHECKS 



I1BPL.ERO 



I PR TRPLO / 



RAR PARITY 



FUNCTION REGISTER 
PARITY ERROR SETS BIT 9 
OF THE ERBQ3 REGISTER 



IB PL PARITY ERROR 
SETS BIT 2 OF THE ERROR 
REGISTER 
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CA.CB AND NA FIELD AUXILIARY DECOCER TIMING AM) 
FN REGISTER AND IB REGISTER PARITY CHECK TIMING 



| PO 



CA.CB AND NA FIELD 
AUXILIARY DECODER 



~1 

-"■-;3 
' '0- 

■ 





-> 
E 



PI 



P2 



CA.CB STATES ACTIVE (SEE TABLE A) 



| IF CA =■ 1 

l MAR IS INCREMENTED 



■ NA(2g4) REGISTER LOADED 




PO 



PI 



P2 



NA(2g4^ OUTPUT STATES ACTIVE (SEE TABLE B) 




FN REGISTER AND 

LB REGISTER 

PARITY CHECKS 



PNA FLIP aOP 



P3 



PO I 



LOAD FN CONTROL (THE LOADING OF. THE l*****™™ 8StfMHPIWKNb 



FN REGISTER PARITY BIT 



. "HH.OC ''KttlB'T. FN OF TB PARITY CHECKS. 



I I 



STROBE FN OR IB PARITY ERROR 



< - na m - ni Q 



T 



CIRCUIT OPERATION 

(SEE SHEETS B1GN, B1GP) 



COMPOSITE DIAGRAM 1 1 

ASSIGNMENTS OF CA.CB DECOCER ANO THE 
NA FIELD AUXILIARY DECODER 

TABLE A 



8 



CA.CB 


FUNCTION 


CO 
01 
10 
11 


NULL 

MAIN MEMORY INSTRUCTION FETCH 

MICROCONTROL DATA OPERATION 

ENABLE NA FIELO AUXILIARY 

DECOOER 





TABLE B 


NA(204) 
NA11.NA10.NA09.NA08 


FUNCTION 




110 


LOAD THE FUNCTION REGISTER FROM 




MIR NA(7-1) 


10 1 


lAt GB PARITY OIVERT 


110 


I/? DHL MATCH DIVERT 


10 10 


TURN OFF GB PARITY CHECK 




FOR A MICROCYCLE 


10 1 


SPARE 


11 


SPARE 
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COMPOSITE DIAGRAM 13 

~IME OIAGRAM FOR CONTROL FUNCTIONS 
THAT LOAD SPECIAL AOOfiESSES M THE MAR 



G 



P2 



LOADING 

A NEW OPCOOE 

STARTING 

ADDRESS INTO 

THE MAR 



LOADING 

AN INTERRUPT 

STARTING 

ADDRESS 



P3 



PO 



PI 



P2 



P3 



PO 



OR - 1 (MAIN MEMORY COMPLETED INSTRUCTION FETCH) 



PI 



P2 



P3 



MICRO INTERPRET 

INSTRUCTION 

TIMING 



BECOMf c 
ACTIVE 
AT P2 



|NA = 0'S (SEE NOTE 1) 

LN0P (LOAD A NEW OPCODE ADDRESS) 



'MAR IS LOADED WITH NEW OPCOOE 



MA =>0'S 



I FIRST HICROCYCLE OF NEW OPCODE SEQUENCE 

I ' ' 7 

I CA.CB MAIN MEMORY FETCH CONTROL ACTIVE (IF /GIVEN IN FIRST MICROCYCLE) 



IFF CHANGES STATE (NQ.2B ESS ONLY) 



MALZ (INOICATES HICROCONTROL HAS REACHED THE ALL ZERO'S LfflTP - WILL NOT FIRE IF IFF - 1 



| i I I 

LSIR1 (LOAD THE SIR1 FROH THE SIB - THIS SIGN AL IS USED ONLY IN N0.23 ESS APPLICATIONS) | 

INTERRUPT PRESENT SIGNAL (THIS SIGNAL CANNOT BE ACTIVATED UHEN EITHER (1) BIN IS SET. (2)ACTIVE BIT IN THE IS REGISTER IS MASKED BY THE RESPECTIVE BIT 



IN THE IM REGtSTER) 



I 4 • ' ' ' 

! PS, 11 _ l! i 1 NTERRUPJS. ARE. PROCESSED. WHETHER MA WJ4EMORY HAS i?MH.ETED OR NOT) 



(NA ■ O'S) 



LINT (LOAD INTERRUPT STARTING ADDRESS) 

T 



i i 

MAR IS LOADED WITH INTERRUPT STARTING ADDRESS 



I first MICROCYCLE OF THE INTERRUPT HANDLING KICROCOOE 



HINT » 1 (THE HINT FLIP FLCP HAS BEEN SET EARLIER IN THE MICRO INTERRUPT INSTRUCTION SEQUENCE) 



I OR 



NORMAL 

MICROSUBROUTINE 

RETURN 



<NA - 'S) ' ' 

SHINT (START A MICRO INTERPRET CYCLE) 



I I 

INCREMENT CONTENTS OF MAR ( i .e. MAR THEN CONTAINS ADDRESS "1" - SEE NOTE 2 1 



ALg (NA - 1 'S) 




| ENABLE OUTPUTJIF SIR TO THE MIR TO-ANO FROM-FIELDS 

T 



MICRO INTERPRET INSTRUCTION IS PERFORMED OURING THIS CYCLE 



LOAD THE MAR FROH THE RAR 



RUO = 1 



\. RAR NOW RETURNS TO UPDATING STATE (i.e. MAR-RAR MATCHING ENABLED) 



I 



I 



I 



I 
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NOTES: 



2. 



NA - 0'S=* MICROPROGRAM CONTROL HAS COMPLETED THE PREVIOUS 
SEQUENCE OF MICROINSTRUCTIONS AND IS READY TO START ANOTHER 
SEQUENCE. THE HICROCONTROL WILL LOOP AT THE ALL ZEROS LOCATION 
IN THE MICROPROGRAM STORE IF THE STARTING ADORESS OF THE NEXT 
SEQUENCE IS NOT YET AVAILABLE. 

STARTING AT ADORESS "1" A SEQUENCE OF MICROCODE WILL DETERMINE 
WHETHER THIS IS A SINGLE CYCLE MICROINTERPRET (I.E. CLEAR THE 
MINT FLIP FLOP) OR A MULTIPLE CYCLE HI CRO INTERPRET INSTRUCTION. 
(IF SO, THE ABOVE TIMING SEQUENCE WILL BE REPEATED WHEN THE 
DR • 1 ANO THE NA =■ O'S.) 
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THE MCS REGISTER (PART 2) 



CIRCUIT OPERATION 

(SEE SHEETS B1GN, B1GP) 




^W?W 



TEST ACCESS 



TO HICROCONTRCL 
TEST SET 
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NOTES: 

1. SEE COMPOSITE OIAGRAH 16 

FOR DEFINITION OF A, B, C ETC. 
A" IS THE COMPLEMENT OF A. 
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TEST SET 



TO HICROCONTROL TEST SET 
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ASSIGNMENT ANO CONTR0L DEC0OING(M0STLY MISC. DEC0OER) 
PERF0RMED 0N HCS L0GIC PACKS 



CIRCUIT 0PERATI0 N 
(SCE SHEET B1GN.B1GP) 



a 
a 



H 



FIJNCTI0N 



MNEMONIC 



S0PF 



Z0PF 



(T0PF) 



SI 



TI 



(SRU) 



ZRU 



(TRU) 



SDR 



ZDR 



TDR 



STR1 



ZTR1 



STR2 



ZTR2 



TTR2 



SOS 



ZDS 



TDS 



SCF 



ZCF 



TCF 



OS-XF [Jl 



0PF»>OS[H] 



• TPA.1 W 



TCH [81 



TINT [C] 



TBRO TDl 



TFLZ [E] 



£RAR->HAR 



TY 



TX 



SIB->SIR1 



THARP 



MCS->GB 



HIRH12-XB 



MIRL8-5GB 



QML-)CB [F+Gl 



EXEC 



DESCRIPTI0N 



SET 0PF 



CLEAR 0PF 



0PF CANNOT BE 
TESTED DIRECTLY 



SET I 8IT 



CLEAR I BIT 



TEST I BIT 



SET BY NA 
ALL-ONES DETECTOR 



CLEAR RU 



RU CANN0T BE 
TESTED DIRECTLY 



SET DR 



CLEAR DR 



TEST DR 



SET TR1 



CLEAR TR1 



TEST TR1 



SET TR2 



CLEAR TR2 



TEST TR2 



SET OS 



CLEAR OS 



TEST DS 



SET CF 



CLEAR CF 



TEST CF 



GATE OS TO CF 



GATE 0PF TO DS 



7Z3T PARITY BIT 
TN BR 



TEST 1/0 CHANNEL 



TEST F0R 

INTERRUPTS 



TEST BIT 0F BR 



TEST F0R L0W 
ZER8 IN AR 



PERF0RM AN ERR2R 

MICR0SUBR0UTINE 

RETURN BY GATING 

ERAR-X4AR 



L0AOS A NEW 

0P C0OE WITH 

SERVICING 

INTERRUPTS 



NETNAME 0F FUNCTI0N 
IF ON THE BACKPLANE 



C0PY 1 

(FA1019 PIN 
06-32) N0. 



ERAMAR10 (0UT- 
PUTS FR0M FA1022) 



MD.ZRU10 (317) 



MD.SOR10 (102) 



M0.Z0R10 (302) 



MD.TCHO (100) 



M0FLZT10 (118) 



MOY.RARO (318) 



MOX.RARO (117) 



HOSBSIRO (217) 



MDTMARPO (017) 



ENMCSGBO (004) 



D.GBHO 



(019) 



D.GBLO 



(219) 



C0PY 
(FA1021 
06-35) 



PIN 



ERAMARO.i (0UT- 
PUTS FR0M FA1018) 



MD.ZRUOO (308) 



MO.SDROO (108) 



MO.ZDROO (009) 



MDFUTOO (113) 



ELN0POOA (208) 
ELN0P1OA (209) 



T0 FIELD 
NETNAME (PIN N0.) 



FR0M FIELD 
NETNAME (PIN W.) 



FA1019 (06-32) 



T204L3QB (316) T204RCQC (11?) 



I204LCQB. (304)- T204RCOC (115) 



T104L1OB (214) T304RBOB (216) 



T204LCO8 (304) T204RAOB (315) 



T204LCOB (304) T204R9OB (016) 



T104L1OB (214) T304RBOB (216) 



T104L1QB (214) T304RBOB (216) 



T104L1OB (214) T304RBOB (216) 



T204LCOB (304) T204RCOC (115) 



T204LCOB (304) T204RAOB (315) 



T204LCOB (504) T204RAOB (315) 



T204L3OB (316) T204RCOC (115) 
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CIRCUIT OPERATION 

NORMAL AODRESS SEQUENCING 

COMPOSITE DIAGRAM 2 AND 4 DETAIL THE AODRESS SEQUENCING AND 
THE ASSOCIATED. ADDRESS MATCH CHECK LOGIC OF THE MIR (NA), THE 
MAR. AND THE RAR. IN EVERY MICROCYCLE THE CONTENTS OF THE 
NA FIELD OF THE MICROPROGRAM STORE OUTPUT ARE GATED INTO THE 
MIR(NA) BY CLOCK PHASE PO (SEE COMPOSITE OlAGRAM 2). IF THE 
RUO FLIP-FLOP IS SET, THIS SAME ADDRESS FIELD IS GATED TO THE 
RAR REGISTER. AT CLOCK PHASE PI, THE MIR(NA) IS GATED TO THE 
MAR OF THE CLOCK SIGNALS (I.E., P110(S1) AND P110(S2)> AND ARE NOT 
INHIBITED 8Y THE CA BIT CONTROL OR THE FREEZE FUNCTION. ONCE 
THE ADDRESS IS IN THE MAR, IT OUTPUTS DIRECTLY TO THE MICRO- 
PROGRAM STORE WHERE IT IS USED TO ACCESS THE .NEXT WORD TO BE 
EXECUTED. IN ADDITION, THE OUTPUT OF THE MAR IS INPUTTED TO 
THE MAR-RAP. MATCHER TOGETHER WITH THE OUTPUT OF THE RAR. NOTE ■-- 
THAT THE MATCHER CHECKS FOR ONLY BITS 1-11 OF THE ADDRESS. 
BIT IS VERIFIED BY THE MAR PARITY CHECKS (SEE BIGT). THE 
OUTPUT OF THE HATCHER IS STROBED BY CLOCK PHASE P5 UNLESS THE 
RU1 FLIP-FLOP IS CLEARED. NOTE THAT RUO AND RU1 ARE JUST 
DUPLICATED COPIES OF THE SAME FUNCTION. THEREFORE. WHEN RUO 
IS CLEARED, THE RAR IS NOT BEING UPDATED WITH AN ADDRESS 
FROM THE MICROPROGRAM STORE OUTPUT ANO HENCE THE MATCHER 
MUST BE 0ISA8LED. 

THE TYPICAL AND MOST FREQUENT METHOD OF OBTAINING THE NEXT 
ADDRESS TO LOAD INTO THE MAR -IS VIA THE MIR(NA) REGISTER. 
ANOTHER COMMON METHOO IS TO USE THE PREVIOUS ADORESS IN THE 
MAR AND INCREMENT IT BY ONE. THIS METHOD IS SIMPLIFIED BY 
FORCING ALL INSTANCES THAT USE THIS TECHNIQUE TO BE LOCATED 
IN A MICROPROGRAM STORE LOCATION THAT HAS AN EVEN ADDRESS. IN 
THIS MANNER, TO INCREMENT THE OLD ADDRESS, A ONE NEEO ONLY BE 
JAMMED INTO BIT POSITION ZERO WHICH WILL CONTAIN A ZERO BY 
DEFINITION. THE MECHANISM TO SAVE THE PREVIOUS CONTENTS OF 
THE MAR ANO THEN TO INCREMENT OP. AOO ONE TO IT IS VIA THE CA 
CONTROL BIT. WHEN THE CA SIGNAL IS READ OUT OF THE MICRO- 
PROGRAM STORE AND IT IS ACTIVE, THE CA FLIP-FLOP IS SET (SEE 
COMPOSITE DIAGRAM 2). THIS CELL INHIBITS THE PI CLOCK PHASE 
THAT IS USED TO GATE THE MIR(NA) TO THE MAR. AS A RESULT, 
THE CONTENTS OF THE BITS (1-11) OF THE MAR ARE PRESERVED. THE 
CA BIT IS THEN USED TO JAM THE ONE BIT ZERO OF THE MAR. A VERY 
IMPORTANT CHARACTERISTIC ABOUT THE PI GATING OF THE MIR(NA) TO 
THE MAR WHICH THE CA BIT IS ABLE TO CONTROL, IS THAT FOR NORMAL 
ADDRESSING SEQUENCING, THIS GATING PATH IS ALWAYS ENABLED EX- 
CEPT FOR CASES WHERE THE CA BIT IS SET. AS WILL BE DESCRIBED 
LATER IN THIS SECTION, THIS FEATURE HAS A NUMBER OF ADVANTAGES. 

MICROSUBROUTINES (AND THE CA BIT) 

WHEN THE NEXT ADDRESS FOR THE MAR DOES NOT HAVE TO BE PRO- 
VIDED FROM THE NA FIELD OF THE MICROPROGRAM STORE, A NUMBER 
OF OTHER USES ARE MADE OF THE DATA FIELD. ONE USE OF THE NA 
FIELD IS TO LOAD THE RAR REGISTER WITH AN ARBITRARY RETURN 
ADORESS FOR MICROSUBROUTINES. THE LOADING OF THE RAR IS PER- 
FORMED IF A NORMAL ADORESS SEQUENCING CYCLE IS TAKING PLACE. 
WHEN THE DATA IS IN THE RAR, THE RU FLIP-FLOP IS CLEARED BY 
A MISCELLANEOUS DECODER CROSSPOINT. WHEN THE RU IS CLEARED, 
THE RETURN ADDRESS IS SAVED IN THE RAR ANO THE RU BEING CLEARED 
DISABLES THE MAR-RAR MATCHER FOR THE DURATION OF THE MICROSUB- 
ROUTINE. THE STARTING ADDRESS OF THE M1CROSUBROUTINE IS THERE- 
FORE THE CONTENTS OF THE MAR+1 AT WHICH THE RETURN ADORESS HAS 
BEEN STORED. FOR EXAMPLE, IF X IS THE LOCATION IN THE MICRO- 
PROGRAM STORE WHERE THE RETURN ADDRESS Y IS LOCATED, THEN X 
WOULD HAVE TO BE AN EVEN ADDRESS AND THE STARTING ADORESS OF 
THE MICROSUBROUTINE WOULD BE X+1. NOTE THAT LOCATION X WOULD 
ALSO CONTAIN A MISCELLANEOUS DECODER THAT WOULD CLEAR THE RU 
FLIP-FLOP. 

WHEN THE MICROSUBROUTINE IS TO BE EXITED, ALL ONES ARE PLACED 
IN THE NA FIELD OF THE LAST WORD OF THE MICROSUBROUTINE.. THIS 
AODRESS CONSTANT IS A UNIQUE ONE ANO A HARDWARE DETECTOR CALLED 
THE ALL-ONES DETECTOR IS USED TO DETECT' ITS PRESENCE. WHEN THE 
ALL-ONES DETECTOR FIRES, IT LOADS THE CONTENTS OF THE RAR TO THE 
MAR. IT PERFORMS THIS LOAD FUNCTION BY INHIBITING THE GATING 
OF THE INDIVIDUAL ONES FLOWING FROM THE MIR(NA) TO THE MAR.. AS 
WAS POINTED OUT, THE MIR(NA) TO MAR IS ALWAYS ENABLED DURING 
CLOCK PHASE PI UNLESS THE CA BIT IS SET. IF AN ERROR OCCURS 
IN THE NA FIELD ALL-ONES DETECTOR, THE ALL-ONES CONSTANT WILL 
END UP IN MAR ANO SINCE THIS LOCATION IN THE MICROPROGRAM 
STORE CONTAINS INVALID CONTENTS, A CHECK CIRCUIT WILL FIRE 
(I.E.. TO AND FROM DECODER CHECKER WILL INDICATE AN ERROR). 
THE ACTIVATION OF THE ALL-ONES DETECTOR ALSO RESULTS IN THE SET- 
TING OF THE RU FLIP-FLOP SO THAT THE RAR RETURNS TO BEING UP- 
DATED ON EVERY MICROCYCLE WITH THE NA FIELD FROM THE MICROPRO- 
GRAM STORE. AS A RESULT . THE MAR-RAR MATCHER IS RE-ENABLED 
AS INDICATED IN COMPOSITE OlAGRAM 2, THE RU, AS WELL AS THE 
ALL-ONES DETECTOR THAT SET IT, IS DUPLICATED TO PROVIDE ERROR 
DETECTION ON THIS CIRCUITRY. THE USE OF THE RUB FLIP-FLOP 
SHOWN IN SYMBOL NO. 3 IS TO PROVIDE THE NECESSARY TIMING ON THE 
SETTING OR CLEARING OF RU1 TO GUARANTEE A VALIO MATCH WHEN 
ENTERING OR EXITING A MICROSUBROUTINE. 



CIRCUIT OPERATION (CONT) 

FOR THE CASE WHERE THE CA=1 ANO A MICROSUBROUTINE IS NOT 
ENTERED, THE MAR-RAR HATCHER WOULD FIRE INDICATING AN ERROR 
SINCE THE MAR CONTAINS THE OLD MAR CONTENTS PLUS ONE AND THE 
RAR CAN CONTAIN. AN ARBITRARY DATA CONSTANT. THEREFORE THE CA 
BIT ITSELF MUST INHIBIT THE MAR-RAR MATCHER FOR THE SINGLE 
HICROCYCLE DURING WHICH THE CA BIT IS ACTIVE. 

AUXILIARY CONTROL 

THE NA FIELD ALSO GENERATES SOME ADDITIONAL OR AUXIL.ARY 
CONTROL FUNCTIONS. THESE CONTROL FUNCTIONS PROVIDE SOME 
ADDITIONAL FEATURES TO MICROPROGRAM CONTROL BY PROVIDING SIMUL- 
TANEOUS CONTROL FUNCTIONS WITH THE NORMAL TO- ANO FROH-FIELD 
CONTROL SOURCES. THE MOST FREQUENTLY USED OF THESE FEATURES 
IS-TWE ABILITY TO LOAD-THE FUNCTION (FN) REGISTER IN- IHE. DML. 
LOGIC SIMULTANEOUSLY WITH A NORMAL REGISTER-TO-REGISTER GATING 
OPERATION. 

DATA 

ANOTHER COMMON USE OF THE NA FIELD IS TO PROVIDE DATA CONSTANTS. 
THE DATA IS GATED THROUGH THE MIR(NA) REGISTER TO THE MIRB(NA). 
THE LATTER REGISTER IS USED TO PROVIOE BUFFERING OF THE DATA 
FOR ONE CLOCK PHASE LONGER THAN IT WOULD BE IF BUFFERED BY THE 
MIR(NA) ONLY. THE DATA FIELD HAS A MAXIMUM OF 12 BITS IN WIDTH 
ANO CAN BE GATED ONTO THE LOW 8 BITS OF THE GB OR THE UPPER 12 
BITS (8-19). THE PARITY FOR THE DATA FIELD IS PROVIDED BY THE 
PNA BIT WITH A ONE JAMMED INTO THE PARITY FIELD THAT CONTAINS 
ZEROS. FOR EXAMPLE, IF THE DATA IS GATED ONTO THE LOW 8 8ITS 
OF THE GB, THE PL BIT=PNA AND THE PH 8IT=1. TO PROVIDE A 16- 
OR 20-BIT OATA CONSTANT, TWO DATA OPERATIONS ARE REQUIRED ANO 
THE RESLUTS ARE PIECED TOGETHER IN THE DML LOGIC. NOTE THAT 
DATA CONSTANTS CAN ONLY BE FORMED IN EVEN ADORESS LOCATION 
BECAUSE OF THE OPERATION OF THE CA CONTROL BIT TO OBTAIN THE 
ADDRESS OF THE MICROINSTRUCTION FOLLOWING THE DATA CONSTANT. 
VHE AUXILIARY DECODER IS ATTACHED TO THE UPPER FOUR BITS OF THE 
NA FIELD (BITS 3-11, SEE COMPOSITE DIAGRAM 8) ANO ITS SIX POS- 
SIBLE CONTROL STATES ARE DEFINED IN TABU B, SHEET BIGG. NOTE 
THAT THE AUXILIARY DECODER IS ENABLED BY ONE OF THE STATES OF 
THE CA,CB DECODER. AS SHOWN IN COMPOSITE DIAGRAM 4, THE FN 
IS THEN LOADED FROM BITS 1-7 OF THE NA FIELD OF THE HIR(NA) 
DURING AN AUXILIARY CONTROL HICROCYCLE. THE GATING PATH FROM 
THE MIRB(NA) TO THE FN REGISTER IS PERFORMED OVER A DEDICATED 
PATH (I.E., ONLY ONE SOURCE REGISTER AND ONLY ONE DESTINATION 
REGISTER) AND AS A RESULT THE GATING PATH NEED ONLY BE ENA8LED 
AT ONE POINT. THE ENABLING IS PERFORMED WITHIN THE DHL FOR 
THIS OPERATION. THE ARRIVAL OF THE DATA IN THE FN REGISTER 
IS CHECKED BY A PARITY CHECK BIT. THE PARITY FOR OATA FIELD 
IS PROVIDED BY THE PNA BIT AND THIS PNA BIT IS LOAOED INTO 
A BUFFER FLIP-FLOP WHEN THE FN IS LOAOED (SEE COMPOSITE 
DIAGRAM 17) ANO THE OUTPUT OF THIS PARITY TREE IS CHECKED 
AGAINST THE FN PARITY BIT. 

AN ANOMOLY OF THE FN PARITY CHECK IS THAT BIT ZERO. OF THE FN 
REGISTER IS NOT EQUIPPED. THEREFORE, BIT OF THE MIRN(NA) 
IS NOT USED FOR THE FN. IN ADDITION, BIT OF THE PARITY TREE 
IS TIED TO GROUNO (SEE COMPOSITE DIAGRAM 17) AND HENCE AS FAR 
AS-TJK P'-".ITY TREE W CONCERNED. BIT ISA ONE. THEREFORE. 
INSTEAD OF THE NORMAL ODD PARITY, THE PNA BIT THAT COVERS THE 
NA FIELD FOR THE LOADING OF THE FN REGISTER IS REQUIRED TO 
GENERATE EVEN PARITY SO THAT THE FN REGISTER PARITY CHECK 
WILL GIVE CORRECT RESULTS. NOTE THAT BITS 8-11 OF THE NA FIELD 
FOR AUXILIARY CONTROL CONTAIN A 2-0UT-0F-4 CODE ANO HENCE DO 
NOT EFFECT THE PARITY FIELD WHEN LOADING THE LOW BITS OF THE 
NA FIELD INTO THE FN REGISTER. 

FOR MAINTENANCE PURPOSES ONLY THE RAR CAN BE LOADED OVER THE 
GATING PATH FROM THE OUTPUT OF THE MIRB(NA) TO THE FN REGISTER. 
AS SHOWN IN COMPOSITE DIAGRAM 4 ANO ON SHEET B2GB, THE MIS- 
CELLANEOUS DECODER THAT ENABLES THIS MAINTENANCE PATH MUST ENABLE 
BOTH THE RAR TO THE GATING PATH ANO THE GATING PATH INTO THE FN 
REGISTER. 

CONDITIONAL BRANCHES 

AS DESCRIBED IN DETAIL IN THE SECTION OF THE MICROPROGRAM CON- 
TROL STATUS (MCS) REGISTER (SEE SHEET B1GK), THE KEY STATUS 
INFORMATION BITS FOR THE MICROPROGRAM CONTROL ARE MAINTAINED 
IN THE MCS REGISTER. THE ABILITY TO CONDITIONAL BRANCH ON 
THESE BITS IS PROVIDED. THE CONDITIONAL BRANCH LOGIC IS IM- 
PLEMENTED IN A VERY SIMILAR MANNER AS THE CA BIT LOGIC THAT 
INCREMENTS THE MAR. THAT IS. CONDITIONAL BRANCHES MUST OCCUR 
ON EVEN WORD BOUNDARIES ANO THE CONDITION*! BRANCH GATES THE 
MCS BIT THAT IS BEING TESTEC INTO SIT OF THE MAR. THUS, IF A 
CONDITIONAL BRANCH IS LOCATED AT LOCATION Y, Y MUST CONTAIN 
AN EVEN AODRESS X IN ITS NA FIELD. THE CONDITIONAL BRANCH 
WILL THEN GO TO X+1 IF THE HCS BIT IS A ONE OR TO X IF THE 
MCS BIT IS ZERO. THE CONDITIONAL BRANCH RESULTS IN A 
MISCELLANEOUS DECODER CROSSPOINT ENABLING THE SELECTED MCS 
BIT ONTO A COMMON CONTROL SIGNAL (SEE COMPOSITE DIAGRAM 14). 
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IF THIS CONTROL SIGNAL IS ACTIVE, IT IS GATED INTO..THE MAR 
(SEE COMPOSITE OlAGRAM 4) AT CLOCK PHASE PI. 

INDEXING 

THE ABILITY TO GATE THE X OR Y FIELDS OF THE IB REGISTER OIRECT- 
LY INTO THE MAR BITS 0-5 IS PROVIDED. THIS GATING OPERATION 
"OR"S THE CONTENTS OF THE RESPECTIVE X OR Y FIELD WITH THE CON- 
TENTS OF THE MIR(NA) REGISTER INTO THE MAR AT CLOCK PHASE PI. 
THEREFORE, TABLES IN THE MICROPROGRAM STORE MUST BEGIN ON 16-. 
B-, 4-, OR 2-WORO BOUNDARIES IF THE INDEX COMMAND IS TO BE USED 
IN OTHER WORDS, A 16-WORD TABLE WOULD BE STARTED AT LOCATION X, 
WHERE X WOULD HAVE ZEROS IN THE LOW FOUR BITS OF ITS ADORESS. 
THE FINAL STAGE OF OECOOING FOR THE "FAST" MISCELLANEOUS DE- 
COOER CONTROL SIGNALS THAT GATE THE X ANO Y FIELDS INTO THE 
MAR IS LOCATED ON THE CIRCUIT PACK THAT CONTAINS THE MAR (SEE 
COMPOSITE DIAGRAH 4). 

LOAOING A NEW OP CODE (NO. 3A CC INSTRUCTION!) 

EACH MACROLEVEL INSTRUCTION IS PERFORMED BY LOADING THE OP COOE 
(OPERATION CODE) FOR THAT INSTRUCTION FETCHED FROB THE MAIN 
STORE (SEE FS 4) INTO THE MAR. THEN A SEQUENCE OF MICROINSTRUC- 
TIONS WILL FOLLOW THAT WILL INTERPRET OR EXECUTE THAT OP COOE. 
AT THE TERMINATION OF THE SEQUENCE OF MICROINSTRUCTION ALL- 
ZEROS IS PLACED IN THE NA FIELD. AN ALL-ZEROS DETECTOR IS. THEN 
USED TO DETECT THIS ADORESS CONSTANT. IF THIS DETECTOR IS 
ACTIVE ANO THE SIR REGISTER CONTAINS THE NEXT OP COOE TO BE 
EXECUTED, THE OP CUOE FIELD FROM THE SIR IS LOADED INTO THE 
MAR. THE PRESENCE OF THE OP COOE IN THE SIR IS. SIGNIFIED BY 
THE DR (DATA READY)=1. IF THE DIN), THE OP CODE FIELD OF THE 
SIR IS NOT LOADED ONTO THE MAR. INSTEAD, DIE NORMAL GATING 
FROM THE MIR(NA) TO THE MAR RESULTS IN ALL-ZEROS BEING PLACED 
IS THE MAR FOR THE NEXT ADDRESS. AT THE ALL ZERO'S LOCATION, 
ALL ZERO'S ARE IN THE NA FIELD. THE RESULT IS THAT THE MICRO- 
PROGRAH CONTROL WILL LOOP AT THE ALL- ZERO'S LOCATION UNTIL 
THE DR=1. 

IF THE DR=1 ANO THE ALL-ZERO'S DETECTOR FIRES THE LNBP (LOAO 
NEW OP COOE) FLIP-FLOP WILL BE ACTIVATED (SEE COMPOSITE DIAGRAM 
12). IT IS THE OUTPUT OF THIS LNBP FLIP-FLOP THAT LOADS THE 
OP COOE FIELO OF THE SIR INTO THE MAR. IT ALSO LOADS THE SIR 
INTO IHE 18 REGISTER ANO THE OP CODE FIELD INTO THE RAR. 

FOR TESTING PURPOSES, IT IS POSSIBLE TO STOP THE INSTRUCTION 
PROCESSING WITHIN A 3A CC. THIS FUNCTION IS PERFORMED BY THE 
UTILITY -FREEZE FUNCTION THAT IN ESSENCE INHIBITS THE ALL-ZERO'S 
DETECTOR ANO HENCE HOLDS THE MICROPROGRAM CONTROL IN THE ALL- 
ZERO'S LOOP. CAUTION MUST BE EXERCISED IN USING THIS FUNCTION 
BECAUSE THE PROGRAM TIHER WILL TIME OUT IF NOT INHIBITED OR THE 
REAL TIME CAPABILITY OF THE SYSTEM WILL BE ADVERSELY EFFECTED. 

THE OP COOE FIELD IN THE SIR REGISTER IS 7 BITS IN WIOTH (BITS 
8-15) AND, AS SUCH, PROVIDES THE ABILITY TO GENERATE 128 DIS- 
TINCT OP COOE ENTRY POINTS. THE OP COOE ENTRY POINTS ARE ORIG- 
INATED AT LOCATION 256 IN THE MICROPROGRAM STORE AND THIS IS 
IMPLEMENTED BY JAMMING A ONE INTO BIT POSITION 2 OF THE MAR 
SIMULTANEOUSLY WITH THE LOAOING OF THE OP COOE FIELD INTO BITS 
0-6 OF THE MAR. 

LOADING A NEW OP. COOE (NO. 2B INSTRUCTIONS) 

IN THE NO. 26 ESS APPLICATION, THE MAIN STORE IS 24 DATA BITS 
WIDE INSTEAD OF THE NORMAL 16 (SEE FS 11). THIS EXTRA WIDTH 
IS USED TO ACCOMODATE THE HALF WORD COMMAND STRUCTURE OF THE 
NO. 2 ESS PROGRAMMING LANGUAGE. WHEN THE 3A CC IS EMULATING 
THE NO. 2 ESS COMMANDS, A BIT CALLED THE OP COOE FIL (OPF) BIT 
IS ACTIVATED. THIS 8IT DEFINES THE 3A CC TO BE 'N THE NO. 2 
EMULATION MODE AND AS SUCH, A NUMBER OF SPECIAL FUNCTIONS ARE 
PERFORMED TO AID IN IHE EMULATION. IN THIS MODE OF OPERATION 
THE MAR IS LOADED FROM ONE OF TWO SIR'S, SIRO (THE NORMAL ONE), 
ANO SIR1 (ADDED FOR 2B). THE DECISION AS TO WHICH ONE THE OP- 
CODE IS LOAOED FROM IS MADE BY THE IFF (SEE MCS REGISTER, COM- 
POSITE OlAGRAM 14). THE FUNCTION OF THE IFF IS TO "OR" THE 
SELECTED SIR ON TO A COMMON OUTPUT WHICH INPUTS TO IHE MAR. 
THEN THE LNBP FUNCTION LOADS THE SIR OPCODE FIELD INTO THE MAR 
AT THE APPROPRIATE TIME. NOTE THAT IN THE LNBP FUNCTION THAT 
LOADS THE MAR, THERE IS NO DISTINCTION BETWEEN SIRO OR SIR1. 
THERE ARE HOHEVER, A NUMBER OF UNIQUE FUNCTIONS THAT TAKE PLACE 
AS A RESULT OF THE LNBP FUNCTION, THE 0PF=1, ANO STATE OF THE 
IFF. 

(1) IF THE IFF=0, THE LNBP SIGNAL GATES THE SIB TO SIR1 
(SEE SHEET B11GA). THIS IS PERFORMED VIA THE LSIR 
FLIP-FLOP (SEE COMPOSITE OlAGRAM 12). 

(2) AS THE LNBP FUNCTION IS DEACTIVATED (I.E. TRAILING 
EOGE) THE IFF IS TOGGLES IF THE OPCODE FIL BIT (OPF) 
IS SET (SEE HCS REGISTER). 

(3) IF THE IFF=1 AND HENCE THE NEXT OPCODE TO BE EXECUTED 
ORIGINATES FROM SIR1, THEN AN IFETCH IS NOT ISSUED TO 
THE MAIN STORE (HAS). 
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(4) WHEN THE OP COOE IS LOAOED INTO THE HAR ANO THE 
0PF=1. A ONE IS JAMHEO INTO BIT 11 OF THE MAR IN- 
STEAO OF BIT 8 AS IS THE CASE FOR THE NORMAL LNBP 
FUNCTION. THE RESULT IS THAT THE NO. 28 ESS APPLI- 
CATION HAS 121. OP CODE ENTRY POINTS STARTING AT 
ADDRESS 2048 IN THE MICROPROGRAM STORE. 

ALL-ZERO'S DETECTOR (INTERRUPT SERVING) 

THE ALL-ZERO CONSTANT IS PLACEO AT THE END OF ALL MACROLEVEL 
INSTRUCTIONS. AT THE END OF AN INSTRUCTION, THE 3A CC IS NOR- 
MALLY ABLE TO SERVICE INTERRUPTS. IF THE SYSTEM SOFTWARE IS 
NOT IN A STATE TO ACCEPT INTERRUPTS, IT SETS THE 8IN FLIP- 
FLOP (SEE SHEET B5G ). IF INTERRUPTS HAVE NOT BEEN BLOCKED 
BY BIN, THE INTERRUPT PRESENT SIGNAL (NET INTPRS60) WILL BE 
ACTIVE IF AN INTERRUPT IS WAITING TO BE SERVICED. WHEN THE 
INTERRUPT PRESENT SIGNAL IS ACTIVE, IT INHIBITS THE LOADING OF 
A NEW OP COOE FROM SIRO ANO INSTEAO OF PERFORMING THAT OP COOE. 
THE INTERRUPT IS SERVICED. FOR THE NO. 2B ESS APPLICATION, 
INTERRUPTS ARE NOT SERVICED BETWEEN HALF-WORD COMMANDS. 
THEREFORE, IF THE IFF-1, THE INTERRUPT PRESENT SIGNAL DOES NOT 
BLOCK THE LOAOING OF THE OP CODE FROM SIR1. AT THE ENO OF THE 
OP CODE OBTAINED FROM SIR1 , HOWEVER, THE INTERRUPT IS IMMEDIATELY 
SERVICED. 

INTERRUPTS ARF SERVICED BY THE LOADING OF A SPECIAL HARDWIRED 
ADORESS INTO THE MAR. THIS ADDRESS IS GATED INTO THE MAR BY 
ACTIVATION OF THE LINT FLIP-FLOP SHOWN IN COMPOSITE OlAGRAM 12. 
THE OUTPUT OF THE LINT BIT IS THEN USED TO LOAO THE STARTING 
AODRESS OF A SEQUENCE OF MICROCODE THAT WILL PERFORM THE IN- 
TERRUPT SERVICING. THIS ADDRESS IS 0(0120) AND IT IS ,- OR"ED 

INTO THE MAR WITH THE CONTENTS OF THE HIR(NA) REGISTER WHICH 
WILL CONTAIN ALL ZERO'S. 

COMPLEMENT CORRECTION HICROSUBROUTINE 

AS DETAILED IN SHEET 011 AND 012. AN ABILITY TO JAM THE MAR TO 
A STARTING ADDRESS OF A MICROSUBkWTINE TO PERFORM A COMPLE«NT 
CORRECTION FUNCTION IS PROVIDED. WHEN THIS FUNCTION IS INVOKED, 
A MICROSUBROUTINE RETURN ADORESS IS SAVED IN THE ERAK REGISTER 
BY THE ERU FLIP-FLOP. THIS IS DONE IN THE SAME MANNER AS THE H0°- 
MAL MICROSUBROUTINE Wl TH THE RAR ANO THE RU FLIP-FLOP. THE COM- 
PLEMENT CORRECTION AOORESS IS 0(0777) AND THIS ADORESS IS JAMMED 
INTO THE MAR INDEPENDENTLY OF THE CONTENTS OF THE MIR(NA) REGISTER. 

MAINTENANCE RESET FUNCTIONS (MRF) 

FOR THE MAINTENANCE RESET FUNCTION OR IN OTHER WORDS FOR INITIA- 
LIZATION PURPOSES A SPECIAL STARTING AODRESS CAN BE JAMMED INTO 
THE MAR INDEPENDENT OF THE PRESENT STATE OF THE MICROPROGRAM 
CONTROL. THIS ADDRESS IS THE START OF A 'EQUENCE OF MICROCODE 
THAT WILL SAVE A FEW KEY REGISTERS IN TH_ 3A CC ANO IT WILL 
THEN INITIALIZE THE 3A CC AS A FUNCTION OF THE SOURCE OF INITIA- 
LIZATION AS WELL AS THE PRESENT STATE OF 3A CC AND THE SYSTEM. 
SEE SHEET B7GG FOP A DESCRIPTION OF THE SOURCES OF INITIALIZATION 
ANO HOW THEY INITIALIZE THE 3A CC HARDWARE TO PERMIT THE EXECU- 
TION OF THE MRF MICROCODE. 

FREEZE FUNCTION 

THE MCH HAS THE ABILITY TO LOAD A MICROINSTRUCTION (LOW 16 BITS 
OF THE MIR) OR TO LOAD All ADDRESS ANO THE CONTROL BITS CA ANO 
CB (HIGH 16 BITS OF MIR) WHEN THE STOP BIT IS SET. WHEN THE MCH 
DOES LOAO AN ADDRESS, IT IS GATED TO THE HAR VIA THE NORMAL PI 
CLOCKING THAT GATES THE HIR(NA) TO THE MAR. ONCE IN MAR, THE 
MCH HAS THE ABILITY TO FREEZE THIS AOORESS IN THE MAR SO THAT 
ON SUBSEQUENT MCH ORDERS, THE CONTENTS OF THAT HICROPROGRAM 
STORE WORD CAN BE ACvESSEO OR READ BY THE MCH ANO HENCE THE 
OTHER 3A CC. THE FRIEZE FLIP-FLOF IS DESCRIBED ON SHEET 87GG. 
ITS OUTPUT IS USED TO INHIBIT THE PI CLOCK VIA THE SAME METHOO 
AS THE CA BIT DOES, AS SHOWN IN COMPOSITE DIAGRAM 2. NOTE THAT 
UNLIKE THE CA BIT, THE FREEZE FLIP-FLOP INHIBITS THE PI CLOCK 
PHASE FOR BIT OF THE MAR. WHEN FREEZE FLIP-FLOP IS SET, THE 
STOP FLIP-FLOP MUST, OF COURSE, BE CLEARED. 
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CIRCUIT OPERATION (CONT) 
STOP AOORESS 

THE STOP FLIP-FLOP (SEE FS 5) IS USED TO DEFINE A STOP STATE 
FOR THE 3A CCWEN AN ERROR HAS OCCURRED. OR WHEN MAINTENANCE 
ACCESS TO THE MICROPROGRAM CONTROL IS REQUIRED. WHEN THE 
STOP FLIP-FLOP IS SET, ITS OUTPUT IS USED TO JAM A SPECIAL AO- 
DRESS INTO THE MAR I NOEPENDENTLY OF THE PRESENT STATE OF THE 
MICROPROGRAM CONTROL. THIS ADDRESS,. <t (0377), CONTAINS ALL 
ZEROS IN EVERY BIT POSITION OF THAT LOCATION. WHEN THE STOP 
FUNCTION IS ACTIVATED ALL MICROSEQUENCING IS TERMINATED AND 
ALL CHECK CIRCUITS THAT MIGHT GIVE ERRONEOUS ERROR OUTPUTS 
ARE INHIBITED. THE PLACING OF ALL-ZEROS IN THE STOP ADORESS 
PERMITS THE MCH, WHEN THE MICROPROGRAM CONTROL IS STOPPED, 
TO PERFORM MICROINSTRUCTIONS. THAT IS, THE MCH CAN "OR" ONTO 
THE OUTPUT OF THE MICROPROGRAM STORE ON A SINGLE CYCLE BASIS 
HENCE IT CAN PERFORM ANY MICROINSTRUCTION USING THE IDENTICAL 
CIRCUITRY USED TO BUFFER AND DECOOE MICROINSTRUCTIONS. SEE FS <3 
FOR ADDITIONAL DETAILS. 

MICRO INTERPRET 

MICRO INTERPRET IS A SPECIAL MACROLEVEL INSTRUCTION THAT ALLOWS 
MICROINSTRUCTIONS STORED IN THE MAS TO BE EXECUTED BY THE 
MICROPROGRAM CONTROL. THE MACROLEVEL INSTRUCTION BEGINS BY 
SETTING THE MINT (MICRO INTERPRET MODE) FLIP-FLOP. THEN IT 
ISSUES A MAS REQUEST FOR THE NEXT SEQUENCIAL WORD IN THE MAS 
WHICH WILL BE A MICROINSTRUCTION (I.E. TWO 4-0UT-0F-8 CODES 
.^PRESENTING TO- AND FROM-FIELD FUNCTIONS). WEN THE MINT 
FLIP-FLOP IS SET, IT INHIBITS THE LN0P AND THE LINT FUNCTION 
(SEE COMPOSITE DIAGRAM 12). AS A RESULT. THE WORD FETCHED FROM 
THE MAS WILL NOT BE USED AS AN OP CODE AND NO INTERRUPTS WILL 
be spbutcd WHEN THE ALL-ZERO'S DETECTOR FIRES. THE 
SHINT FLIP-FLOP WILL BE ACTIVATED (SEE COMPOSITE DIAGRAM 15). 
THE SMI NT WILL ADO ONE TO THE SLL-ZERO'S ADORESS AND THE MICRO- 
CONTROL WILL IN TURN ACCESS LOCATION "ONE". AT LOCATION 
"ONE" ALL ZERO'S ARE IN THE TO- ANO FROM-FIELDS. DURING THE 
MICROCYCLE WHEN AOORESS "ONE" IS BEING ACCESSED, THE DMINT 
FLIP-FLOP "OR"S THE CONTENTS OF SI RO INTO THE TO- ANO FROM- 
FIELDS OF THE MIR. AS A RESULT, A SINGLE M I CRO INTERPRET 
INSTRUCTION IS PERFORMED. IN THE NA FIELD OF AOORESS "ONE", 
THE ADORESS OF THE NEXT INSTRUCTION IN THE. Ml CRO INTERPRET 
SEQUENCE IS LOCATED. THIS ADDRESS IS THE START OF A SEQUENCE 
OF MICROCODE THAT DETERMINES WHETHER THIS IS A SINGLE CYCLE 
Ml CRO INTERPRET OR A MULTIPLE CYCLE MICRO INTERPRET OPERATION. 
IF IT IS A SINGLE CYCLE MICROINTERPRET, THE MINT BIT IS CLEARED 
AND THE NEXT WORD FETCHED FROM THE MAS WILL BE USED AS MACRO- 
LEVEL OPCODE. IF IT IS MULTIPLE CYCLE MICROINTERPRET, THE 
MINT FLIP-FLOP IS NOT CLEARED, THE MAS FETCH IS GIVEN AND THE 
PROCESS REPEATS ITSELF. IN THE MULTIPLE CYCLE CASE, THE LAST 
MICROINTERPRET INSTRUCTION OF THE SEQUENCE MUST CLEAR THE MINT 
FLIF-FLOP. NOTE THAT MICROINTERPRET INSTRUCTION CAN NOT BE 
PERFORMED FROM THE SIR1 OR WHILE THE 3A CC HAS THE OPF BIT=1, 
OR IN OTHER WORDS, IN THE NO. 2 ESS EMULATION MODE. 

MICROPROGRAM CONTROL STATE (HCS) REGISTER 
THE MCS REGISTER CONSISTS OF KEY STATUS FLIP-FLOPS THAT 
CONTROl MICROCODE EXECUTION FLOW. AS SHOWN IN COMPOSITE 
DIAGRAM 14, THE MCS IS DUPLICATED WITH THE MCSO BEING USED AS 
THE DATA COPY. IN OTHER WORDS, IT IS USED TO CONTROL THE 
EXECUTION FLOW. MCS1 IS THE CHECK COPY ANO IS USED TO INPUT 
THE CHECK CIRCUITS THAT ENSURE THE INTERGRITY OF THE EXECUTION 
FLOW. THE HOST IMPORTANT CHECK OF THE MCS REGISTER AND THE 
INPUTS THAT CONTROL IT, IS THE MAR PARITY CHECK (SEE SHEET B1GT). 
A BIT IN MCS REGISTER IS TYPICALLY TESTED BY DOING A CONDITIONAL 
BRANCH ON THAT BIT. THIS CONDITIONAL BRANCH CONSISTS OF GATING 
COPY OF THE MCS BIT INTO THE MAR BIT 0. COPY 1 OF THE MCS 
BIT IS USED TO MODIFY THE MAR PARITY BIT ACCORDINGLY. 

SINCE MCSO MUST MOOIFY THE MAR REGISTER, THE CONTROL THAT TESTS 
OR GATESTHEMCSO BIT TO THE MAR MUST TAKE PLACE BY CLOCK PHASE 
PI THIS IS THE CLOCK PHASE THAT IS USED TO GATE TO THE MAR. 
TO'PROVIOE THIS CONTROL, A SO CALLED "^AST MISCELLANEOUS 
DECOOER" IS USED. THE FAST-MISCELLANEOUS DECODER IS 
SHOWN IN COMPOSITE DIAGRAM 14. SYMBOL NO. 5. IT CONSISTS OF __ 
OECOOING THE DIRECT OUTPUTS OF THE TO- AND. FROM-FIELDS FROM THE 
MICROPROGRAM STORE INTO ROWS AND COLUMNS OF THE MISCELLANEOUS 
DECOOER MATRIX. NOTE THE COMPARISON WITH THE NORMAL TO ANO 
FROM DECODING AND THE SUBSEQUENT DECODING OF THE DUPLICATE 
MISCELLANEOUS DECOOER FUNCTION IN SYMBOL NO. 4. IN SYMBOL 
NO. 4. THE TO-ANO-FROM-CONTROL INPUTS ARE OUTPUTS FROM THE 
TO- AND FROM-FIELD DECODERS ANO HENCE ARE FIVE GATE DELAYS IN 
TIME AWAY FROM THE OUTPUT OF THE MICROPROGRAM STORE. THE FAST- 
MISCELLANEOUS DECOOER MUST BUFFER THE OUTPUT OF THE 
MICROPROGRAM STORE IN THE ROW AND COLUHN FLIP-FLOP REGISTER 
SHOWN, SINCE THE OUTPUT OF THE MICROPROGRAM STORE IS ONLY 
STABLE FOR CLOCK PHASE PO. THE MISCELLANEOUS CONTROL IMPLE- 
MENTED IN COMPOSITE DIAGRAM 15 PROVIDES DUPLICATE CONTROL FOR 
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CIRCUIT OPERATION (CONT) 

EACH OF THE MCS BITS AND A NUMBER OF ASSOCIATED FUNCTIONS. 
FOR A COMPLETE LIST OF THESE FUNCTIONS AND A BRIEF DESCRIP- 
TION SEE COMPOSITE DIAGRAM 16. 

MOST OF THE CONTROL ASSOCIATED WITH THE MCS REGISTER IS SELF 
EVIDENT OR EXPLAINED IN COMPOSITE OIAGRAM 16, BUT THE DML X GB 
CONTROL NEEDS ADDITIONAL EXPLANATION. WHEN A DML FUNCTION IS 
PERFORMED (SEE FS 2) THE RESULT IS GATED TO THE GB. THERE ARE 
THREE CASES WHERE THE DML X GB DIRECTLY EFFECTS THE MCS REGISTER: 

(1) IF A BOOLEAN FUNCTION IS ACTIVE (DEFINED AS NO ADO 
FUNCTIONS ACTIVE) THE GB WILL BE TESTED FOR ALL ZERO'S. 
IF THE GB=0*S, THEN THE DS BIT WILL BE SET. 

(2) IF AN ADD SHORT IS PERFORMED, THE STATE OF THE OVER- 
FteW-S+GHAL OF BIT- 15- Otl-THE AB6ER. UUJL. BE GATED INTO 
THE DS. 

(3) IF AN ADD LONG IS PERFORMEO THE STATE OF THE OVER- 
FLOW SIGNAL OF BIT 19 OF THE ADOER WILL BE GATED INTO 
THE DS. 

NOTE THAT THE RU AND THE DR BITS OF THE MCS REGISTER DO NOT 

PHYSICALLY RESIDE ON SYMBOL NO. 4 ANO 5. THEY ARE HOWEVER, 

DUPLICATED AND ARE ADDRESSED AND TESTED AS PART OF THE MCS 

REGISTER. 

THE FOLLOWING IS A BRIEF DESCRIPTION OF THE FUNCTIONS OF THE 

MCS STATE. 

CF - THE MICROPROGRAMMER CONVEYS THE RESULTS OF VARIOUS 
FUNCTIONS THAT ARE PERFORMED AS THE RESULT OF A 
MACROLEVEL COMMAND THROUGH THE CF. UNLESS 
DIRECTED TO PERFORM SUCH A FUNCTION ANO HENCE POTEN- 
TIALLY CHANGE THE STATE OF THE CF, THE MICROPROGRAMMER 
MUST PRESERVE THE STATE OF THE CF. 
DS - THE DS IS TO THE MICRCPROGRAMMER AS THE CF IS TO THE 
MACROLEVEL PROGRAMMER. THE DS BUFFERS THE STATE OF 
MICROLEVEL FUNCTIONS SUCH AS ADDER OVERFLOWS, BIT TESTS, 
ETC. 
TR1 ANO TR2 - THESE TWO BITS ARE USED AS GENERAL PURPOSE 
STATUS BITS USE VIA THE MICROPROGRAMMER. 

DR - THE DR IS USED TO INDICATE THAT THE MAIN STORE HAS 

COMPLETED A REQUESTED CYCLE. 
RU - THE RU IS USED TO UPDATE THE RETURN ADORESS REGISTER. 

IFF - THE IFF IS USED FOR THE NO. 2B ESS APPLICATION TO SE- 
LECT WHICH SIR, SIRO OF SIR1 IS TO BE USED AS THE 
SOURCE OF AN OPCODE FETCH FROM THE MAIN STORE. 

OPF - THE 0PF IS USED TO GENERATE AN ADDITIONAL 128 WORDS 

OF OPCODE ENTRY POINTS FOR THE NO. 2B ESS APPLICATION. 
THIS BIT, WHEN SET, DEFINES THE 3A CC TO BE IN THE 
NO. 2B ESS EMULATION MODE. 

ERU - (SEE SHEET 011) 

THE ERU IS USED TO UPDATE THE ERROR RETURN ADDRESS 
REGISTER. 
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IB TRANSLATORS AND PARITY TREES 
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SYH NO. 6 
PART 1 OF 2 

(02-31) 
P/B FA1023 



IBPL.ERO 



:iRCUIT OPERATION 

(Hfc IB TRANSLATOR GENERATES 1-0UT-OF-16 AND A 
J-OUT-OF-6 CODE FOR EACH OF THE BINARY 4 BIT 
FIELDS X AND Y IN THE IB REGISTER. THE 1-0UT- 
OF-16 COOE CAN BE GATED TO THE CB DIRECTLY 
SINCE PARITY IS PROVIDED ON THE 1-OUT-OF-16 
OUTPUT FUNCTION. THE 5-OUT-OF-6 COOE PERMITS 
THE X ANO Y OPERANO FIELDS IN THE 13 TO BE 
USED IN CONJUNCTION WITH A 1-0UT-OF-2 COOE 
FROM THE MICROPROGRAM STORE TO OIRECTLY GENER- 
ATE A 4-OUT-0F-8 COOE USED BY 1 HE TO AW) FROM 
DECODERS TO PERFORM REGISTER GATING OPERATION 
(SEE SHEET B1GV AMO 31GU). 

THE IB PARITY TREE ENSURES THAT OATA GATED TO THE 
IB REGISTER IS CORRECT. NOTE THAT FOR MOST 
REGISTERS THE CHECK OF THE DATA Ml THIN IT IS 
NOT HADE UNTIL THE REGISTER IS GATED ONTO THE 
GB. IN THE CASE OF THE IB, ITS OATA IS USED 
WITHOUT PLACING IT BACK OUT ONTO THE GB ANC HENCE 
AN INTERNAL PARITY CHECK IS REQUIRED. THE FN 
REGISTER PARITY TREE IS USED TO ENSURE THE DATA 
PLACED IN THE FN REGISTER IS CORRECT AND THE CHECK 
IS REQUIRED F« THE SAME REASON AS THE IB PARITY 
CHECK. 
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COMPOSITE DIAGRAM 19 

MAR PARITY CIRCUIT ANO CHECK TIMING 



NORMAL 

MAR SEQUENCING 

C .e. MIR(NA) => MAR) 



LOAD A NEW OP CODE 

(THE NORMAL MICROSUBROUTINE 

RETURN, THE COMPLEMENT 

CORRECTION SUBROUTINE 

RETURN ALL HAVE THE SAME 

BASIC TIMES AS LOAOING 

A NEW OP CODE) 



PTA^S 



notes: 

1. pna, - parity for next address accessed 
from the microstore during microcycle t. 

2. pta-+1 - parity for this aodress accessed 
from the microstore during microcycle t+1. 

5. for correct operation pna,. 

4. the mar parity error occurs 1 microcycle 
. after the address it is checking is 

loaded into the mar. 

5. the pna bit accessed on a microcycle of 
a data operation is not used for the mar 
parity check. it is used to provide 
good parity check on the data field that 
is either: 

a. LOADED INTO THE RAR (RETURN AODRESS 
FOR A MICROSUBROUTINE) 

fc GATED ONTO THE GB (HIGH OR LOW) 

e. LOADED IN THE FN REGISTER 



MICROCONTROL 

DATA 

OPERATIONS 

(i.e. CA21) 



MICROCONTROL 

CONDITIONAL 

TRANSFERS 



LOAD THE COMPLEMENT 

CORRECTION MICROSUBROUTINE 

STARTING AODRESS 

» (0777) 



(• MICROCYCLE T * 

PO | PI | P2 | P3 

(SEE NOTE 1) PNA T BIT IS LOADED FROM MICROSTORE INPUTS 


• MICROCYCLE T + 1 M 

PO PI P2 P3 

BE CHECKED WITH CONTENTS OF THE WORD IF ACCESSED 




MAR IS LOAOED WITH ADDRESS WHOSE PARITY WILL 
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CIRCUIT OPERATION FOR COMPOSITE OIAGRAHS 18 ANO 1'. 

EACH TIME A WORD IS READ OUT OF THE MICROSTORE BY LOADING AN 
ADORESS INTO THE MAR, A "ARITY CHECK IS PERFORMED TO INSURE 
THE PROPER ACCESSING. THE INCLUSION OF THIS PARITY CHECK ALSO 
PROVIDES THE ABILITY TO CHECK A NUMBER OF CONTROL SIGNALS THAT 
ARE REQUIRED TO SEQUENCE THE MICROSTORE ADDRESSING. THIS CIR- 
CUITRY INCLUDES THE DUPLICATED COPIES OF THE MCS AND THE MISCEL- 
LANEOUS DECOOERS CROSSPOINTS THAT MANIPULATE THESE BITS. 

THE PARITY CHECK IS IMPLEMENTED VIA THE PNA ANO PTA P/WITY BITS 
REAOOUT OF THE MICROPROGRAM STORE ON EVERY MICROCYCLE. THE PNA 
BIT IS THE PWITY-NEXT AODRESS AND IT IS TYPICALLY LOADED INTO 
THE MAR PARITY BIT (MARPB) IN EACH MICROCYCLE. WHEN THIS NEXT- 
ADORESS IS ACCESSED, THE MAR PARITY BIT SHOULD EOUAL THE PTA BIT. 
PARITY THIS ADDRESS. THE PARITY CHECK IS SLIGHTLY MODIFIED TO 
INCLUDE A CHECK OF THE CA, CB BITS. THAT IS, THE MAR PARITY BIT 
SHOULD EQUAL PTA IF THE CA, CB BITS ARE EVEN. IT SHOULO NOT BE 
EQUAL TO PTA-1 IF CA, C8 BITS ARE ODO ( I . E. , MAR PARITY=PTA ♦ 
CA + CB). 

AS INDICATED ON SHEET B1GD, THERE ARE A NIH8ER OF WAYS OF LOAOING 
ADDRESSES INTO THE MAR. WHEN THE OIFFEREMT METHODS ARE USED, THE 
MAR PARITY BIT MUST BE MODIFIED ACCORDINGLY. THERE ARE THREE DIS- 
TINCT METHODS OF MODIFYING THE MAR PARITY BIT APART FROM LOAOING 
IT DIRECTLY. 

1. COMPLEMENT ITS PREVIOUS STATE. FOR THE CASE WHERE THE CA 
CONTROL BIT IS USED, THE OLD CONTENTS OF THE MAR ARE SAVED, 
ANO 8 IT OF THE MAR IS JAMMED FROM TO 1, THE MAR PARITY 
BIT MUST BE COMPLEMENTED. IN COMPOSITE DIAGRAM 18 (A1) THE 
VARIOUS CONTROL FUNCTIONS THAT CAN BE PERFORMED WHEN THE CA 
CONTROL BIT IS mCTIVE ARE USED TO TOGGLE THE MAR PARITY BIT. 

2. COMPLEMENT PNA BIT. ON A NORMAL ADDRESSING SEQUENCE, THE 
HIR(NA) REGISTER IS GATED DIRECTLY INTO THE MAR HENCE. 
THE PNA 8IT IS ALSO GATED DIRECTLY TO THE MAR PARITY SIT. 
hHEN A CONDITIONAL BRANCH IS PERFORMED, BIT OF THE MAR IS 
JAMMED FROM A TO A 1 IF THE BRANCH IS SUCCESSFUL. THERE- 
FORE, THE PNA BIT MUST BE COMPLEMENTED BEFORE PUTTING THE BIT IN 
THE MAR PARITY BIT IF A CONDITIONAL BRANCH IS THERE. 

i. IN A NUMBER OF CASES, A NEW ADORESS IS LOAOED INTO THE MAR, 
BUT THE STATE OF THE PNA BIT THAT IS FLOWING INTO THE MAR 
PARITY BIT IS KNOWN. FOR EXAMPLE, WHEN AN OP COOE IS LOADEO 
INTO THE MAR, THE PNA BIT-1 SINCE THE MIR(NA)*0'S. IN FACT, 
IF THE LN0P FUNCTION IS NOT ACTIVE, THE ALL-ZERO'S AOORESS 
IS GATED TO THE MAR AND HENCE THE PNA-1 IS REQUIRED IN THE 
MAR-PARITY 8 IT. WHEN THE OP COOK IS LOADED, THE MAR PARITY 
BIT IS DETERMINED BY THE IB PH BIT AND THE BA CHECK BIT. 
THIS PH COVERS THE OP COOE FIELO AND THE BA BIT IN THE IB 
REGISTER. THEREF^E, THE PARITY OVER THE OP COOE FIELD MUST 
BE MODIFIED ACM3DINGLY. 

THE RAR PARITY PiT IS LOADED DIRECTLY INTO THE MAR PARITY BIT BUT 
THE CONTROL PATH INPUT ASSUMES THE PNA BIT-1 FOR THiS FUNCTION (NA 
IS ALL "ONES"). THE ERAR PARITY BIT IS ALSO LOAOED DIRECTLY INTO 
THE MAR PARITY BIT AND IT REQUIRES THAT THE PNA BIT=1. 

THE INVOKING OF THE MICROCODE COMPLEMENT CORRECTION STARTING ADDESS 
REQUIRES THAT THE MAR PARITY BIT BE ZEROED SINCE THIS FUNCTION 
STARTS AT AOORESS (0777). 

THE INTERRUPT STARTING ADDRESS DOES NOT CHANGE THE PARITY OF THE- Aa- 
ZERO'S WORD. HENCE, THE PNA BIT FROM THE ALL-ZERO'S WORD WILL BE 
GATED INTO THE MAR PARITY BIT AS USUAL AND PROVIOE CORRECT PARITY 
FOR THE INTERRUPT ADORESS 0(0120). 

THE MRF ADORESS DOES NOT REQUIRE PARITY TO BE LOADED SINCE THE INI- 
TIALIZATION FUNCTION TENDS TO CREATE A MAR PARITY ERROR. IT ALSO 
CREATES SOME OTHER ERRORS BECAUSE THE 5A CC CLOCK IS STOPPED ANO RE- 
STARTED. THE DISTURBANCE OF THE CLOCKS THEREFORE, TENOS TO CAUSE ERRORS 
' BUT THEIR OCCURANCE IS NOT DETERMINISTIC. 

THE STOP FUNCTION INHIBITS THE BLOCKING THE MAR PARITY CHECK AND HENCE 
IT DOES NOT ATTEMPT TO LOAO THE MAR PARITY BIT. - 

AS SHOWN IN COMPOSITE DIAGRAM 18, A MAINTENANCE STATE CAN INHIBIT 
THE STROBING OF THE MAR CHECK CIRCUIT. A MISCELLANEOUS DECOOER 
CROSSPOINT CAN THEN SAMPLE, AT THE APPROPRIATE INTERVAL, VARIOUS TEST 
CONDITIONS IN THE MAR PARITY CHECK CIRCUITRY. THE MAR PARITY BIT 
CAN BE ACCESSED VIA THE MCS REGISTER. THAT IS, THE MAR PARITY BIT 
IS PLACED ONTO THE MCS REGISTER OUTPUT TO THE GB WITH A DUPLICATED 
ACCESS TO THE MAR PARITY BIT. 
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CIRCUIT OPERATION 

THE TO-FIELD DECODER BUFFERS A 4-OUT-0F-8 CODE RECEIVED AT 
ITS INPUT AND DECOOES THIS CODE INTO A 1-0UT-0F-70 STATE 
CONOITION ON ITS OUTPUTS. THE TO-FIELD DECODER DESIGN RE- 
SULTS IN PARTITIONING THE TO-FIELD BUFFER REGISTER INTO TWO 
HALVES, A LEFT HAL? AND A RIGHT HALF. THE PARTITION IS A 
RESULT OF THE FACT THAT THE FINAL STAGE OF DECODING IS NOT 
PERFORMED WITH IN THC TOM 1 ! ELD OECODER CfRCUtT PAQfr. IT IS 
INSTEAD PERFORMED ON THE CIRCUIT PACK ON 1*1 CH THE CONTROL 
FUNCTION IS USED. THEREFORE, BY PARTITIONING THE OECODER 
IN TWO HALVES, ONLY 32, 16 FROM EACH HALF, DISTINCT TTNTROL 
SIGNALS ARE REQUIREO TO OUTPUT FROM THE TO-FiELD DECOUER IN- 
STEAD OF THE POSSIBLE 70 IF THE FINAL STAGE OF DECOOING WAS 
PERFORMED. THE DECODING ON A PARTITIONED HALF CONSISTS OF 
DETERMINING THE COMBINATION OF BIT POSITIONS IN WHICH A ONE 
IS LOCATED. FOR EXAMPLE, IF THERE ARE 3 ONES IN THE 4-BIT 
LEFT SUBFIELD, THERE WOULD BE A POSSIBLE 4 GATES IN THE 
LEFT HALF THAT WOULD BE ACTIVE (I.E., 0111,1011,1101, AND 
1110). FOR EACH OF THESE FOUR STATES, THERE WOULD BE CORRE- 
SPONDING 4 GATES IN THE RIGHT HALF THAT COULO BE ACTIVE 
(I.E., 1000, 0100.0010, ANO 0001) FOR A TOTAL OF 16 UNIQUE 
COMBINATIONS. THE FOLLOWING IS A LIST OF THE COMBINATIONS 
OF ONES IN EACH 4-BIT SUBFIELD ANO THE CORRESPONDING ONES IN 
ITS ASSOCIATED SUBFIELD: 



COMBINATIONS 


LEFT SIDE 


RIGHT SIDE 


1 


4-0UT-0F-4 


O-OUT-OF-4 


16 


3-0UT-0F-4 


1-0UT-0F-4 


36 


2-0UT-0F-4 


2-OUT-0F-4 


16 


1-0UT-0F-4 


3-0UT-CF-4 


1 


O-OUT-OF-4 


4-0UT-0F-4 



70 TOTAL 

FOR EXAMPLE. IF THE 3-0UT-OF-4 GATE (1110) WAS ACTIVE IN 
THE LEFT SUBFIELD, THEN THE 2-0UT-0F-4 GATES (1100, 1010, 
0110) WOULD ALSO BE ACTIVE. HOWEVER, ONLY A UNIQUE 1- 
OUT-OF-4 GATE IN THE RIGHT SUBFIELD WOULD BE ACTIVE IN 
ORDER TO PERFORM THE CORRECT FINAL STAGE OF 0EC30ING. 

THE TIMING ON THE TO-FIELD OECODER OUTPUT IS SUCH THAT THE 
LEFT SUBFIELD IS ACTIVATED DURING CLOCK PHASES PI, AND P2. 
THE RIGHT SUBFIELD IS ACTIVE OURING CLOCK PHASES PO, PI , ANO 
P2. THEREFORE, THE FINAL STAGE OF DECODING IS ONLY ACTIVE 
DURING CLOCK PHASES PI ANO P2. THIS TIMING IS REQUIREO TO 
SATISFY THE TIMING REQUIREMENT OF A BASIC REGISTER TO REGIS- 
TER GATING OPERATION AS DESCRIBED ON SHEET B3GB. 

THE LOW 6 BITS THAT INPUT FROM THE MICROPROGRAM STORE TO 
FIELD HAVE A ALL-ZERO'S DETECTOR ATTACHED. THIS DETECTOR, 
UHEN ACTIVE, IS USED TO GATE 'i'h'E"OU'ri : UT'OF ThE iB X-FIELii 3- 
OUT-OF-6 TRANSLATOR INTO BITS 0-5 OF THE TO FIELD. IF A 1- 
0UT-0F-2 CODE IS GATED INTO BITS 6 ANO 7 (I.E., BIT 6-1 ANO 
BIT 7=0) OF THE TO FIELD, A 4-0UT-0F-8 CODE WILL SELECT A 
GENERAL REGISTER AS A DESTINATION REGISTER FOR A GATING OP- 
ERATION. IF BITS 6 AND 7 ARE BOTH ONES THE IB Y-FIELD 3- 
0UT-0F-6 TRANSLATOR OUTPUT IS "SWAPPED" FOR THE IB X-FIELD 
TRANSLATOR. ALSO, IF BITS 6 ANO 7 ARE SET. IT RESULTS IN 
CLEARING 81 T 6 OF THE TO FIELD SO THAT THE 4-OUT-0F-8 COOE 
GENERATED WILL SELECT ONE OF 16 SPECIAL REGISTERS. NOTE 
THAT THESE 16 SPECIAL REGISTERS DO NOT DIRECTLY CORRESPOND 
TO THE 16 SPECIAL REGISTERS DESIGNATED ON THE-3A CC CONTROL 
PANEL. 



sotes: 



ALL INPUTS TO THE TO-FIELD DECODER (MICROSTORE OUTPUT. 
MCH OUTPUT, SIR OUTPUT) HICROINTERRUPT ANO IB 3-OUT- 
OF-6 COOE TRANSLATORS MUST BE STABLE BEFORE PO STARTS. 
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FROM-FIELD OECODER 



A IION 

SAME AS TO-FIELD OECOOER 
EXCEPT THAT DECODER CONTROL 
TIMING IS MODIFIED. 
SEE SHEET B1GV. 
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PO 1 PI 

(SEE NOTE 1) 


1 P2 


1 1 
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FROM 


FiaD IS ACTIVE 


(LEFT & RIGHT SUBFIELD 
HAVE SAME TIMING) 
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(SEE NOTE 2) 
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REPRESENTATIVE OF LEFT AND RIGHT 

SUBFIELD DECODING 



NOTES 

1. ALL INPUTS TO THE FROM DECOOER (MICROSTORE OUTPUT, MCH OUTPUT, 
SIR OUTPUT) MICRO I INTERPRET AND THE IB 5-0UT-OF-6 CODE TRANSLATORS 
MUST BE STABLE BEFORE PO STARTS. 

2. SINCE THE FROM DECODER IS ACTIVE FOR THE FULL DURATION OF WE 
HICROCYCLE 1 IT IS POSSIBLE TO GET FROM FIELDS OVERLAPPING AT THE 
START AND END OF THEIR RESPECTIVE MICROCYCLES. 
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HISCaLANEOUS DECOOER CONTROL 
(ASSOCIATED WITH BIT SLICED HIGH LOGIC PACKS) 
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MISCELLANEOUS DECOOER TIMING 
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ASSIGNMENT OF MISCELLANEOUS 0EC0OER CONTROL 
(ASSOCIATED WITH BIT aiCED HIGH LOSIC PACKS) 









TABLE A 














FUNCTION 


FUNCTION OUTPUT 


TO 
(PIN N0.) 


FIELD 

,. (PIN NB.) 


(PIN N0.) 


FROM FIELD 

(PIN N0.) 


MNEMONIC 


DESCRIPTION 


NETNAME 


(PIN Nft) 


SBA 


SET THE BA CHECK LIST 


MD.SBAKO 


203 




T3*JLB0B (310) 


T1d4R80 (110) 


F204LCOB (109) 


F204RAOB 


(309) 


STPASU 


INITIATE A STOP AND SWITCH TO OTHER CC 


MD.STSWO 


003 




T3AHJM (100) 


T1*JR80 (110) 


F2U4I.C0B (109) 


F2J4RA08 


(309) 


SSTP 


SET THE STOP BIT 


MD.SSTPO 


302 




T1AH.108 (011) 


T3JB4RD0B (009) 


F264LC0B (109) 


F2MRA08 


(309) 


IDSUQ 


I OLE THE SWITCH SEQUENCER IN THE MCH 


MDIDSWQO 


202 


a* 


TlAtL20B (209) 


T3AIRC0B (009) 


F2&M.C0B (1C9) 


F2D4RA0B 


(309) 


INCffl 


INCREMENT THE PRESCALER (PART OF TC) 


MO.INCPRO 


305 


8 


■nAtLBOB (510) 


TUJ4R80 (110) 


F2AW.30B (206) 


F2MR908 


(10) 


INCTC 


INCREMENT THE TIMING COUNTER 


MD.INCTCO 


105 




T3AM.D0 (100) 


TU44R80 (110) 


F20M.3OB (206) 


F2JS4R90B 


(010) 


SO IS 


SET THE DISABLE aiP-FLOP 


MD.SDISO 


205 


T— 


TU64L10B (011) 


T3/MRD0B (009) 


F2O4L30B (206) 


F244R90B 


(010) 


SZDB 


GATE SWITCH REGISTER 2 TO THE DB 


MD.S2DB0 


005 


o 

z 


TU54L20B (209) 


T3AJRD0B (009) 


F3&W.30B (206) 


F2MR908 


(010) 


S3TC 


SET BLOCK TIMER CHECK BIT 


MD.SBTCO 


304 




T1/4L20B (209) 


T3/S4LB0B (310) 


F2&M.30B (206) 


F24W90B 


(010) 


DML1-> CR 


GATE OUTPUT OF DML1 TO CR 


M0DML1C0 


104 


% 


T36JLB0B (310) 


T1/VJR80 (110) 


.-■264L308 (206) 


F204R6OC 


(006) 


BR=> TI 


GATE BR (15-0) TO TI (15-0) 


MD.BRTIO 


204 


o 


T3MLD08 (100) 


r\6uao (110) 


F2**L30B (206) 


F234R60C 


(006) 


SIDB 


GATE SWITCH REGISTER 1 TO THE DB 


MD.S1DB0 


303 


5 


T144L20B (209) 


T3AWD0B (009) 


F2ML30B C206) 


F2A4R60C 


(006) 


I*)=> R11 


GATE THE I0D TO R11 


MOI0DRBO 


103 




T1.«4L20B (209) 


T3MLB0B (310) 


F26M.30B (206) 


F2JHR60C 


(006) 


IMTC 
MCLSTR 


IDLE THE MCH 

LOAD THE START CODE BIT INTO MCH 


MD.IHTCO 
MDMCLSTO 


004 
203 




TD64L10B (011) 
T3/J4LB0B (310) 


T304RD0B (009) 
T1J<S4R30 (110) 


F26M.30B (206) 
F204L30B (109) 


F2A4R60C 

FE/S4RA0B 


(006) 
(309) 




RAR»> Ft« 


GATE RAR TO FN - - 


MDRARFNO 


003 




T3U4L00B (100) 


TUMR80- (110) 


F2lft*L30B (109V 


- E2fl4RA0B 


(3WV 


S3DB 


GATE SWITCH REGISTER 3 TO OB 


MD.S3DB0 


302 




T1AW.10B (011) 


T3d4R!X)8 (009) 


F2&4L30B (109) 


F204RAOB 


(309) 


HCHB - > MCHTR 


GATE MCHB TO MCHTR 


MDMC8TR0 


202 


o 

M 


T144L2DB (209) 


T3£l4RO0B (009) 


F2AH-30B (109) 


F204RAO8 


(309) 


ZPT 


CLEAR THE PROGRAM TIMER 


MD.ZPTO 


305 


3 


T3AH.B0B (310) 


TU44R80 (110) 


F3J04LE0 (010) 


F104R8O 


(206) 


ZMS 


CLEAR THE MAINTENANCE STATE REGISTER 


MD.ZMSO 


105 


•<*■ 


T3D4LD0B (100) 


T1AW80 (110) 


F3A1LE0 (010) 


F1MR80 


(206) 


iicc 


INTERRUPT THE OTHER 3A CC 


MDtfCCO 


205 


. 


T1AH.10B (011) 


T3AJR00B (009) 


F344LE0 (010) 


F1ft*R80 


(206) 


ZMINT 


CLEAR THE MICRO INTERPRET BIT 


MD.ZMINO 


005 


M 


T1d4L20B (209) 


T3U4RD08 (009) 


F3/HLE0 (010) 


F1/S4RS0 


(206) 


ZBR 


CLEAR THE ERROR REGISTER 


MO. ZERO 


- 304 


v% 


Tl£4L20B (209) 


T3jftU.B08 (310) 


F3JU4LEO (010) 


F1jB«R80 


(206) 


IDLMCH 


IDLE THE MCH 


MDIDMCHO 


204 




T3AtLD0 (100) 


TU54R80 (110) 


F5«LD0 (006) 


F1MR80 


(206) 


TMCH 


TEST THE MCH 


MDTMCHO 


004 


5 


T1AU.10B (011) 


T3J64R008 (009) 


F3A*UX> (006) 


F1jfl4R80 


(206) 


HMRF 


HARDWARE INITIALIZE THE 3A CC 


MDMRFCCO 


303 


< 
u. 


TU84L20B (209) 


T3AW008 (009) 


F3AJLD0 (006) 


F104R80 


(206) 


PYMCH 


GATE BITS FROM BR TO MCHTR 


MDPYMCHO 


103 




T1jfl4L20B (209) 


T3iJ4LB08 (310) 


F5MLD0 (006) 


F1MR80 


(206) 



E 
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1/9 MISCELLANEOUS DECODER CONTROL 



SEE COMPOSITE 

DIAGRAM 30 

TO FIELD 



SEE COMPOSITE 
DIAGRAM 30 
FROM FIELD 



THESE 8 MISCELLANEOUS DECODER CROSSPOINTS ARE USED TO 
CONTROL THE 5ACC 1/3 SERIN. CHANNELS AS l£U. AS OTHER 
1/9 INTERFACES TO THE 5ACC (i.e. THE 2B 1/9 UNIT, THE 
AUXILIARY PROCESSORS PARALLEL 1/9, ETC.) 
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MISCELLANEOUS 0EC00ER CONTROL 
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TIMING FOR 1/9 MISCELLANEOUS DECODER CONTROL 
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COMPOSITE DIAGRAM 30 

ASSIGNMENT OF MISCELLANEOUS OECOOER CONTROL 
(ASSOCIATED WITH 119 FUNCTIONS AND MISC.) 



FUNCTION 


FUNCTION OUTPUT 




"TO Fiao" 


"FRO* FiaD" 
(PIN N«.) fPIN Nfl.) 


MNEMONIC 


DESCRIPTION 


NETNAME (PIN N0. ) 


(PIN N«.) (PIN N«.) 


MOO 

IOCH 

M01 

CHTN 

H02 

CHTM 

M03 

CHC 

MD4 

STCK 

K05 

EI05 

MDS 

RAM 

MD7 

SPA 

HO.BRPTO 
HOOI1SD0 
MODK1SD0 
HOZOIDKO 


IDLE lit SCRIAL CHANNEL 
LCAD R9 TO MS (NORMAL) 
LOAD R9 TO MS (MAINTENANCE) 
LOAD R9 TO IBS 
START 1/0 
ENABLE I0S TO MD 
FJWBLE R10 TO 100 
SPARE I/(J CONTROL 

GATE THE BR (15-8) TO TI (15-8) [UPT1 
GATE DI1 TO SDR 
OKI TO SDR 
CLEAR 011 AND DK1 


MDOIDCHO (110) 
HD1CHTN0 (204) 
MD2CHTM0 (318) 
M03CHC0 (118) 
H04STCHO (317) 
H05EMS0 (117) 
M06RAI80 (218) 
HD7SPA0 (013) 

HO.BRPTO (303) 
MD0I1SD0 (003) 
MODK1SO0 (102) 
HOZOIDKO (202) 


"3 

o 

I 

o 

z 

o 

< 
Ik 

(VI 
1 

Si 

X 

>- 
in 


T304LEO (219) T104R8O (019) 
T304LEO (219) T104R8O (019) 
T304LEO (219) T104R8O (019) 
T504LEO (219) T104R8O (019) 
T3B4L70 (201) T1B4R80(019) 
T304L7O (201) T104RSO (019) 
T304L7O (201) T104R8O(O19) 
T304L7R (201) T104R8O(O19) 

T304LEO (101) T1B4R80(301) 
T3B4L70 ('05) T1B4R80('01> 
T3B4LB0 (001) T1B4R80('01) 
T3B4LD0 (201) T104R80('31) 


F20*L3Oe (514) F204R6OC (217) 
F2B4L30B (314) F204R9OB (108) 
F294L308 (}16) F2B4RA0B ( 21C ) 
F204L3O8 (316) F2B4RC0C (017) 
F2B.IL30B (516) F204R6OC (217) 
F204L3OB (516) F2B4R60C (2 17 ) 
F2B4L303 (516) F2«4RA0B(21 ) 
F204I.3OB (316) F2B4RC0C (017) 

F2B4LC0B (110) F2B4R90E (510) 
F2B4L'"J3B (110) F204R9OB(31O) 
F2B4LC0B (110) F2B4R90B(310) 
F204LCOB (110) F204R9OB (310) 
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DATA MANIPULATIZN U8GIC (DHL) 
INTERCaNNHCTiaN AND FL0U DIAGRAH 



WES: 

1. LEADS SHOWN C»J".Q FUNCTI0N AS EITHER OUTPUTS 0R INPUTS (91% 
ALL 0FF-PAGC REF^ENCING WILL BE SHAM ON OUTPUT LEAD. 

2. FOR "FROM" FIELD AND "TO" FIELD DECODING ASSIGNMENTS SEE 
N01c512. 
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INTERC0NNECTI3N 
AND FL3W DIAGRAM 
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3A CENTRAL CONTROL 
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BELL LABORATORIES I SD-1C90O0I 
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DUG SIZE 
H 



ISSUE 

3A 



! 



B2AA 



8 
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PART OF FS 2 

DATA MANIPULATION L0GIC (DHL) 
INTERCONNECTION AND FL0K DIAGRAM 



*- *- ^ 
-*v "x > 

r- «* M 



oo 

-J X 



M to, •q- 
'V. "S. N 



r- CO M 
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i| i| 11 II II II 



SYM80L H0. 5 

DHL1 R0TATE AND 

PARITY HIGH GENERAT0R 

DML1RPHG 

06-25 

FA1015 

A 



SEE C0MP0SITE DIAGRAMS 1 ,9 



3 & 



s 



II II II II II II 



C3 O 



ai 



a a 



I 



ii ii 



SYMB0I. N0. 6 

DHL1 19-16 

DML11916 

06-21 

FA1015 

A 



SEE C0MP0SITE DIAGRAMS 1,2,10,11,14 



g,i '' 



s 



tt 



II || || || i| || 



oo 

3 5 
S3 



,i ,i 



a 



SYMB0L N0. 7 

DML1 15-08 

DML11508 

06-22 

FA101Z 

A 



SEE C3MP0SITE DIAGRAMS 1,2,12,14 



FN1ADP10.FLZT1880.FUT1B40, 



T 



T 



3VG0622B, 
3VG0622T 

FLZT1B20.FLZT1810 (? LEADS) 



SYM83L N0. 8 

DML1 07-00 

DHL 10700 

06-24 

FA1012 

A 



SEE C0MP0SITE DIAGRAMS 1,?.:? 14 
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JVG0624B, ' 
5VG0624T 



N0TES: 

1. LEADS SH0UN C0ULD FUNCTION AS EITHER JUTPUTS 0R 
INPUTS (?T1. ALL 0FF-PAGE REFERENCING WILL BE 
SH0UN 3N flaPUT LEADS. 

2. F0R "FRBM" FIELD AND "TO* FIELD DEC0DING 
ASSIGNMENTS SEE N0TE 512. «, m 



II 



SYMB0L N0. 9 

DML MATCHER 

0MLHATCH 

06-20 

FA1026 

A 



SEE C0MP0SITE DIAGRAMS 1,1; 
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PART 0F FS 2 

INTERC0NNECTI0N AND FLgU DIAGRAM 



3A CENTRAL C0NTR0L 



(2 ; 



DUG SIZE 
IS 



ISSUE 

3A 



BELL LABORATORIES 

— r 



8 



S0-IC9O0-0I 



B2AB 



.-i.. ....i ,. .,■■ 



. -■'■.„ 






SYBBQLiL£AQ.QeSlQ84IIQI!l 

mamis: QEEiNixioti 



ARH4.GB1 


ENABLE HIGH 4 BITS (16-19) OF AR TO THE 
GATING 8US 


AR0001-AR0151 


BITS 0-15 OF THE AR REGISTER (COPY 0) 


AR1001-AR1151 


BITS 0-15 OF THE AR REGISTER (COPY 1) 


BROPHO 


PARITY HIGH OF THE BR REGISTER (COPY 0) 


BROPLO 


PARITY LOW OF THE BR REGISTER (COPY 0) 


BRO000-SRO15O 


BITS 0-15 OF THE BR REGISTER (COPY 0) 


BR1O00-BR115O 


BITS 0-15 OF THE BR REGISTER (COPY 1) 


CARH01 


CARRY HIGH FROM OHL (COPY 0) 


CARH11 


CARRY HIGH FROM DHL (COPY 1) 


CARL01 


CARRY LOW FROM DML (COPY 0) 


CARL11 


CARRY LOW FROM DHL (COPY O 


CAR0.B70 


CARRY FROM BIT 7 DML (COPY 0) 


CAR1 .B70 


CARRY FROM BIT 7 DML (COPY 1) 


OMLMTENO 


DML MATCH ENABLE 


DMLOGBO 


DML TO THE GB (COPY 0) 


DML1G80 


DML TO THE GB (COPY 1) 


DML1000-DML1190 


BITS 0-19 OF DML (COPY 1) 


ER.DMLO 


DML MATCH ERROR 


ER.IQHO 


I/O CHANNEL ERROR (I/O DHL MATCH ERROR, 
I/O SUBCHANNEL OR I/O CONTROL STATES 
ERROR) 


ERAR.FNO 


ENABLE RAR TO THE FUNCTION REGISTER 


EROTOAB1 


ENABLE ROTATE OF REGISTER A TO REGISTER 
B (COPY 0) 


EROT03A1 


ENABLE ROTATE OF REGISTER S TO REGISTER 
A (COPY 0) 


EROT1AB1 


ENABLE ROTATE A REGISTER TO BE REGISTER 
(COPY 1) 


ER0T1BA1 


ENABLE ROTATE A REGISTER TO B REGISTER 
(COPY 1) 


FLZ.AOOO 


ALL ONES FOUND IN A FIND LOW ZERO'S TEST 
(COPY 0) 


FL2.A010 


ALL ONES FOUND IN A FIND LOW ZERO'S TEST 
(COPY 1) 


FLZT08O. 2,4,8)0 


FIND LOW ZERO TEST, BITS 1, 2, 4 AND 3 
(COPY 0) 


FLZT1B(1.2,4.S)0 


FIND LOU ZERO TEST. BITS 1, 2. 4 ANO 8 
(COPY 1) 


FNOADLGO 


ADO LONG BIT OF THE FUNCTION REGISTER 
(COPY 0) 


FN0ADP10 


ADD ♦ ] BIT OF THE FUNCTION REGISTER 
(COPYO) 


FNOAOSHO 


ADO SHORT BIT OF FUNCTION REGISTER 
(COPY 0) 


FNOBOL(1.2,4.S)0 


BOOLEAN BITS 1, 2. 4, 8 OF THE FUNCTION 
REGISTER (COPY 0) 


FN1ADLG0 


ADO LONG BIT OF FUNCTION REGISTER 
(COPY 1) 


FN1ADP10 


ADD ♦ 1 BIT OF FUNCTION REGISTER 



(COPY I) 



PART OF FS 2 

DATA MANIPULATION LOGIC (DML) 



SYMBQL/LiAQ.QgSIG8AIItffl 
BN.EKQN.IC. DEEIWIIQ8 

FN1AOSH0 



ADO SHORT BIT OF FUNCTION REGISTER 
(COPY 1) 



FN1B0L(1,2,4,8)0 


BOOLEAN BITS 1 
REGISTER (COPY 


, 2, 4, 8, OF FUNCTION 
1) 


GBALZTAO 


GATING BUS ALL ZEROS TEST PART A 
(COPY 0) 


GBPHO 


PARITY HIGH OF THE GATING BUS 


GBPLO 


PARITY LOW OF THE GATING BUS 


GB00O-GB19O 


BITS 0-19 OF THE GATING BUS 


ICCP20 


P2 CLOCK PHASE 


CICI 


ICP30 


CLOCK PHASE P30 CI CI 


IGB.001-IGB.191 


OUTPUTS OF GATING BUS BITS 0-19 tlCl 


INA20431 


2 OUT OF 4 AUXILIARY DECODER CONTROL 
BIT 3 CIC1 


INZO4ZI0 


2 OUT OF 4 AUXILIARY DECODER CONTROL 
BIT 2 CIC1 


MD.SBROO 


MISC. DECODER, 
(COPY 0) 


SET BR REGISTER TO 1'S 


MD.SBR10 


MISC. DECOOER, 
(COPY 1) 


SET BR REGISTER TO 1'S 


MD.ZBROO 


MISC. DECOOER, 


ZERO BR REGISTER (COPY 0) 


MD.ZBR10 


MISC. DECODER, 


ZERO BR REGISTER (COPY 1) 


MDFLZTOO 


MISC. DECOOER, 
(COPY 0) 


ENABLE FIND LOW TEST 


MDFLZT10 


MISC. DECODER, 
(COPY 1) 


ENABLE FIND LOW TEST 


MDRARFNO 


MISC. DECODER, GATE THE RAR TO THE 
FUNCTION REGISTER 


KA10 


BIT 1 OF THE NEXT ADDRESS FIELD OF THE 
MIR 


NA20410-NA20430 


OUTPUTS OF THE 2 OUT OF 4 AUXILIARY 
DECODER ATTACHED TO BITS 9 TO 11 AT THE 
MIR NEXT ADDRESS FIELD 


NA20-NA70 


BITS 2-7 OF THE NEXT ADDRESS FIELD OF 
THE MIR 


OPLUS01-OPLUS31 


PULL UP RESISTOR NET 


ROT00OO-ROT0150 


ROTATE BUS BITS 0-15 OF DML (COPY 0) 


ROT1000-ROT1150 


ROTATE BUS BITS 0-15 AT DML (COPY 1) 



y-r 



3A CENTRAL CONTROL 



BELL LABORATORIES SO-1C900"01 



T 



DWG SIZE 
C2 



ISSUE 

3A 



B2AC 



mi'15 i* fl. S. A- 



6:r 






EOPT 
OESIG LOC 

OMLORPLG 06-26 



LEAD 

DESIG FUNC TERM. 

017 
117 
217 



AROOO 1 
AR0011 

AR0021 
AR0031 
AR0041 

AR0051 
AR0061 
AR0071 

AR0081 
AR0091 
AR0101 

AR0111 
AR0121 
AR0131 

AR0141 
AR0151 
3R0000 

8R0010 
3R0020 
BR0030 

BR0040 
BR0050 
8R0060 

SR0Q70 

BR0080 
8R0090 

8R0100 
8R0110 
BR0120 

BR0130 
BR0140 
8R0150 

DMLOGBO 
DHL 1000 
0ML1010 

OML1020 
0ML1O30 
DHL 1040 



DHL 1050 

OMLI060 

—\ DHL 1070 

ER0T0A81 
ER0T0BA1 
F204LCOB 



ROTOOOO 
R0T0010 



F204L30B 
F204RA0B 
F2O4RC0C 



F204R90B I 
GBPLO OT 
HD.SBROO 



MD.ZBROO 



317 
302 
303 

311 

315 
202 

203 
218 

219 

002 
003 

018 

019 
102 

103 

118 
115 
306 

206 

207 
308 

307 

209 
2CS 

309 

107 
009 

008 

109 
108 

006 
007 
106 

316 
215 
113 

213 
013 
312 

112 
212 
011 

300 
100 
114 

313 
314 
014 

2H 

101 
201 



001 



204 
305 



SYMBOL NO. 1 

DMLO ROTATE AND 
PARITY LOW GENERATOR 



CODE 
FA1015 



ELEM 
10ENT 



FS INFO 

DESTINATION 



2/4 
2/4 

2/4 
2/4 
2/4 

2/4 
2/4 

2/4 

2/3 
2/3 
2/3 

2/3 
2/3 
2/3 

2/3 
2/3 
2/4 

2/4 
2/4 
2/4 

2/4 
2/4 
2/4 

2/4 

2/3 
2/3 

2/3 
2/3 
2/3 

2/3 

2/3 
2/3 

2/4 
2/8 
2/8 

2/8 
2/8 
^/8 

2/8 

2/8 
2/8 

2/3.2/4 
2/3,2/4 
1/13 

1/13 
1/13 
1/13 

1/13 
2/2 

2/2.2/3 
2/4 

2/2.2/3 
2/4 
2/4 
2/4 



NOTE 



202 

III 
202 



202 

202 
202 
202 

202 
202 
202 



202 
202 



202 
202 
202 

202 
202 
202 



OPT 



CP INFO 



TERM. 
MOD 



LOC 



DML110 2A1 

DML090 2A2 

DHL 100 2Ai 

0ML080 2A3 

AR00I1 4A7 

AR01I1 4A5 

AR02I1 4A3 

AR03I1 »A1 

AR04I1 4A8 

AR05 1 1 4A6 

AR06I1 4A3 

AR07I1 4A1 

AR08I1 4A8 

AR09I1 4A6 

AR1011 4A4 

AR11I1 4A2 

AR12I1 4A7 

AR13I1 4A5 

AR14I1 4A2 

AR15I1 4A0 

BROOO 11A6 

BR010 11A4 

BR020 1 1A2 

BR030 11A1 

BR040 10A6 

BR050 10A4 

BR060 10A2 

BRQ70 10A1 

8R080 9A6 

8R090 9A4 



BR 100 
SRI 50 
BR 120 

BR 130 
8R140 
BR150 

OML.GBOA 

OMLOOO 

OML010 

DHL020 
0HL030 
DML04O 

0ML050 
0ML060 
DML070 

ROTA. 81 
R0TB.A1 
F204LC0 

F204L30 
F204RA0 
F204RC0 

F204R90 

PL.PHO 

SET.BRO 



9A2 
9A1 
8A6 

8A4 
8A2 
8A1 

2A0 
2A8 
2A8 

2A7 
2A6 
2A6 

2A5 
2A4 
2A3 

3H5 
3H1 
3A3 

3A4 
3A3 
3A4 

3A4 
2H1 
3H3 



CLR.8R0 3H4 



TROW. 000 11G8 

TROW. 010 11G6 



SYMBOL NO. 1 

DM10 ROTATE AND 
PARITY LOW GENERATOR 



EOPT 
DESIG LOC 

OMLORPLG 06-26 



CODE 
FA1015 

FS INFO - 



ELEM 
IDENT 



LEAD 
DESIG 



FUNC TERM. 



ROT0020 310 

ROT0030 311 

ROT0040 304 

ROT0050 205 

ROT0060 210 

ROT0070 211 

ROT0080 004 

R0T0090 005 

ROT0100 010 



R0T0110 
ROT0 120 
ROTO 130 

ROTO 140 
ROTO 150 



TI04L108 I 



111 
104 
105 

110 

012 
116 



T104L20B I 301 

T304RB0B 1 016 

T304R00B I 216 

T304R70B I 015 

3T062A GTC OGO 

GRD 2GD 



DESTINATION 

2/4 
2/4 
2/4 

2« 
2/4 

2/4 

2/3 
2/3 
2/3 

2/3 
2/3 
2/3 

2/3 
2/3 
1/1! 

1/11 
1/11 
1/11 

1/11 



NOTE 



3V062A 



GRO 200 

GRD 319 

PUR 000 

PHR 119 



203 
203 

203 
203 
203 

203 



SYMBOL NO. 2_ 

DMLO 19-16 



DESIG 




EOPT 
LOC 


COOE 


DM101916 


06-28 


FA1014 








DESTINATION 


LEAD 
DESIG 


FUNC 


TERM. 


AROOO 1 
AROOil 
AR0021 




202 
002 
301 


2/4 
2/4 

2/4 


AR0031 
AR004T 
AR0051 




101 

201 
001 


2/4 
2/4 
2/4 


AR0061 
AR0071 
AR00S1 




300 
100 
008 


2/4 
2/4 

2/3 


AR0091 
AR0101 

AR0111 




307 
107 
207 


2/3 
2/3 
2/3 


AR0121 
AR0131 
AR0141 




007 
306 
106 


2/3 
2/3 
2/3 


AR0151 
BROPHO 
BROPLO 


I 




206 
208 
108 


2/3 

1/4,1/5 
1/4,1/5 



ELEM 
IDENT 



W I 

PART OF FS 2 

DATA MANIPULATION LOGIC(DML) 



(CONT) 



OPT 



CP INFO 



TERM. 
MOD 



LOC 



TROW. 020 1IG4 

TROW. 030 11G2 

TROW. 040 10G8 

TROW. 050 T0G6 

TROW. 060 10G4 

TROW. 070 10G2 



TROW. 089 
TROW. 090 
TROH.100 

TROW. 110 
TROW. 120 
TROW. 130 

TROW. 140 
TROW. 150 
T104L10 

T104L20 
T304R80 
T304RD0 



9G8 

9G6 
9G4 

9G2 
8G8 
8G6 

3G4 
8G2 
3A2 

3A0 

3A1 
3A2 



T304R70 3A0 



♦3 

♦3 



OPT 



NOTE 


TERM. 
MOO 


LOC 







... 




ARBTOII 
AP.BT1 1 1 
ARBT2I1 


8A8 
8A8 
8A7 




ARBT3I1 
ARBT411 
ARBT5I1 


8A6 

8JU 

8A3 




ARBT6II 
ARBT711 
ARBT8I1 


8A3 
SA2 

9A8 




ARBT9I1 

AR8T10I1 

ARBTUII 


9A8 
9A7 
9A7 




ARBT12I1 
ARBT13I1 
ARBTUII 


9A4 
9A4 
9A3 


202 
202 


AR8T15I1 

BRPHO 

BRPLO 


9A3 
4H1 
4H1 



T 



SYMBOL NO. I 

DMLO 19-16 



EOPT 
OESIG LOC 

OML01916 06-28 



LEAD 

DESIG FUNC TERM. 

BR0150 I 214 

CARH01 Oil 

CARL01 I 215 

UMLMIENU — 0T~ ""2TT" 

FL2.A000 210 

FL2TOB10 109 

FL2T0B20 209 

FL2T0840 009 

FL2T0880 308 



CODE 
FA1014 

FS INFO - 



ELEM 

IOENT 



FNOAOLGO 



FN0ADP10 
FNOADSHO 



104 



005 
304 



FN080L10 3C5 
FN080L20 006 
FN080L40 105 



I 118 

GB170 OT 017 



I 

I 318 

GB1S0 OT 217 



DESTINATION 

2/3 
1/5 
2/3 

zrr • — 

1/5 

2/4 

2/4 
2/4 
2/4 

t/5,1/7 
2/3.2/4 
1/7,2/4 
1/5,1/7 
2/3,2/4 

1/7.2/3 

2/4 

1/7,2/3 

2/4 

1/7,2/3 

2/4 



FN0BOL80 





205 


1/7.2/3 
2/4 


F104R10 




113 


1/13 


F104R20 




014 


1/13 


F104R40 




013 


1/13 


F104R80 




312 


1/13 


F304LB0A 




311 


1/13 


F304LD0 




112 


1/13 






114 


1/13 


F304LE0 




213 


1/13 


F304L70 


I 


314 


1/13 


GBPHO 


01 


309 


1/2.1/6 

1/7.2/5 

3/1,4/2 

4/5.5/1 

7/4,9/2 

9/4.11/1 

1/8.3/1 

4/5.6/3 


GBPLO 


01 


016 


1/2,1/6 

1/7,2/1 

3/1,4/5 

5/1,7/4 

9/2.9/4 

11/1 

3/1.4/5 

6/3 


G8000 


01 


015 


2/4 


GB010 


01 


216 


2/4 


GB020 


or 


018 


2/V 


GB030 


01 


218 


2/4 


GB160 


OT 


317 


1/1.1/2 



1/6.4/2 
4/7.5/1 
7/4.9/2 
2/6.2/9 
2/2 

1/1,1/2 

1/6.4/2 

4/6,5/1 

7/4.9/2 

2/6.2/9 

2/2 

1/1,1/2 

1/6.4/7 

5/1.7/4 

9/2 

2/6,2/9 



NOTE 
202 



(CONT) 



OPT 



CP INFO 



TERM. 
MOD 



LOC 



8R150 4A6 

CCAR191 5H0 

CCAR15I1 5A8 

OMLR.GBO 6HT 

TALLOTO 9H1 

FLZT810 8H3 

FLZT820 8H3 

FL2TB40 8H4 

FLZT880 9G9 

ADOLGOA 7HJ 



ADOP10 
ADOSHO 



7H7 
7H5 



800LFN10 7H4 

S00LFN20 7H3 

BOOLFN40 7H2 

BOOLFN80 7H2 



F104R10 
F104R20 



6A3 
6AI 



F104R40 6*5 

F104R80 3A2 

F304LB0 6A2 

F304L008 6A3 

F304L00A 6A2 

F304LE0 6A1 

F304L70 6A2 

TDMLGPHO 6H4 



TOHISPLO 6HS 



AR16LGB0 3H4 

AR17LG80 3H3 

AR18LGB0 3H3 

AR19LGB0 3H3 

DMLG8160 6H8 



GB. 1610 4A8 
DMLG8170 6H8 



G8.17I0 4A8 
0MLGBI80 6H6 



EOPT 
DESIG LOC 

DMLO 1916 06-28 



LEAD 

OESIG FUNC TERM. 



GB130 I 
GB190 OT 



MD.S8R0O 
MO.28R00 
MORARFNO 

NA10 

NA20410 

NA20420 

NA20 
NA30 
NA40 

NA50 
NA60 
NA70 

T104R10 
TI04R20 
T104R40 

T304LB0A 

.304L00 

T304L70 



019 
117 



219 

110 
310 

103 

303 
212 

012 

004 
204 

003 

203 
102 

302 

016 
315 
115 

313 
316 
116 



T404R0 I 111 

3T058F GRO OGO 

GRO 2G0 



3V058F 



GRO 200 

GRO 319 

PWR 000 

PWR 1 19 



SYMBOL NO. 2_ 

DMLO 19-16 



(CONT) 



COOE 
FA1014 

FS INFO - 



ELEM 
IDENT 



OPT 



CP INFO 



DESTINATION 

2/2 

1/1.1/2 

1/6.4/6 

5/1.7/4 

9/2 

2/6,2/9 

2/2 

2/1 
2/1 
1/14 

1/3 
1/8 
U»- 

1/3 
1/3 
1/3 

1/2 
1/2 
1/2 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 

1/11 



NOTE 



PART OF FS 2 

SYMBOL(S) ! 2 



TERM. 
MOO 



GS.1SI0 
0MLGB190 



LOC 



4A7 
6H6 





GB.I9I0 


4A3 




SETBRIO 
CLRBRIO 
RAR.FNIO 


4A6 
4A5 
7AI 




NA. 10 

NA204I0 

NA20420 


7A7 

7A0 
7A0 


202 

;o2 

202 


NA.20 
NA.30 
KA.40 


7A5 
7A5 
7A4 


202 
202 
202 


NA.50 
NA.60 
NA.70 


7A3 

7A2 

7A2 




T104R10 
T!04R20 
T104R40 


2A1 
2A1 
2A0 




T304L80 
T304LD0 
T304L70 


2A0 
2A3 
4A2 


203 
203 


TSTBR150 

GRO 

GRO 

- 


4A6 


203 
203 

zn 


GRO 
GRO 
•3 




203 


♦3 





3A CENTRAL CONTROL 



BELL LABORATORIES SD"1C900-01 



T 



DUG SIZE 
C2 



ISSUE 

7D 



POUTED II U. 5. A. [ 






B2CA 

12/01/77 

■ 



r'i 

■ 






EQPT 
DES1G LOC 

DMLO 1508 06-Z5 



LEAD 
DESIG 



AR0081 

AR0091 

AR0101 

AR0111 

AR01Z1 

AR0131 

AR0141 

AR0151 

BR0080 



FUNC TERH. 

007 

016 
017 



018 
315 
316 

105 

011 
305 

Z11 

202 
210 

302 
308 
113 



BR0090 107 
BRO10O 313 
3R0110 304 



3R0120 

8R0130 

BR0140 

BR0150 

CARL01 01 

CAR0.870 I 

OHLHTENO OT 

I 

EROTOAB1 I 

EROTOBA1 I 

FNOAOLGO I 

FNOAOSHO I 

FN080L10 I 

FNOBOLZO I 

FN0B0L40 I 

FN0B0L80 I 

F104R10 I 

F104RZO I 

F104R40 I 

F304LB0A I 

I 

F304LD0 i 

F3O4LE0 I 

F304L70 I 

GB080 OT 



G8090 



OT 



009 

101 
209 

004 
207 

114 

310 

216 
309 

Z17 
117 
314 

015 
215 
115 

111 
214 
012 

112 
311 
312 

014 

Z1Z 

no 



006 
108 



SYMBOL NO. 3 

DM10 15-08 



CODE 
FA101Z 



FS INFO 

DESTINATION 



Z/1.Z/Z 
Z/1.2/Z 
Z/1.Z/Z 

Z/1.Z/Z 
Z/l.Z/Z 
2/1.2/2 

2/1.2/2 
2/1,2/2 
2/1.4/1 
8/4 

2/1.4/3 

8/4 

2/1.4/1 

8/4 

2/1.4/3 

8/4 

2/1.4/1 

8/4 

2/1.4/3 

8/4 

2/1.4/2 

8/4 

2/1.2/2 
4/2.8/4 
1/5,2/Z 
2/4 

2/2 
2/9 
Z/1 
2/1 

2/2 

ZIZ 
Z/Z 

2/2 

2/2 
2/2 

1/13 
1/13 
1/J3 

1/13 
1/13 
1/13 

1/13 

1/13 

1/1.1/3 

1/5,1/7 

3/9,4/1 

4/15.5/2 

7/5.8/4 

9/3.11/2 

2/7.2/9 

3/9.4/15 

2/3 

1/1.1/3 

1/4.1/7 

3/8.4/3 

4/14.5/2 

7/5.8/4 

9/3.11/2 

2/7.2/9 

3/8.4/14 



ELEM 
IDENT 



NOTE 



202 

20Z 

202 

zoz 

202 
202 
ZOZ 

zoz 



OPT 



CP INFO 



TERM. 
MOD 



ICC 



CCAR70 8H1 

FLZB20 6A7 

FLZSSO 6A-. 

FLZBINIO 1A9 

FLZBOO 6A9 

FLZB40 6A6 

AR601 5H9 

ARB11 5H8 

ARBZ1 5H6 



ARB31 
ARB41 
ARB51 

AR861 
ARB71 

BRBOO 



5H5 
5H4 
5H3 

5H2 
5H1 
6H8 



BR810 6H8 

BRBZO 6H6 

BRB30 6H5 

8RB40 6H4 

BRB50 6H3 

SRB60 6H2 



8RB70 



6H2 



CCAR71 SHI 

AD0PI10 7A0 



DML.GBO 3H2 



R0TA.B1 
R0TB.A1 



2A7 
2A2 



AOOLGIO 7A1 

AODSHIO 7A2 

B0LI100 7A3 

B0LI200 7A4 

801 1 400 7A5 

SOL 1 800 7A6 

F104R10 3A1 

F104R20 3A1 

F104R40 3A0 

F304L80B 3A2 

F304LB0A 3A0 

F3C4LD0 3A2 

F304LE0 3A1 

F304L70 3A2 

DHL.GBOO 3H8 



GBOOIO 4A8 
DML.GB10 3H7 



EQPT 
DESIG LOC 

DML01508 06-Z5 



LEAD 

DESIG FUNC TERM. 

GB090 I 106 

G8100 OT 208 



G8110 



OT 



GB120 



OT 



G8140 



I 

OT 



G3150 



OT 



I 

M0.S8R00 I 
MO.ZBROO I 
0PLUS11 

I 

1 

R0T0080 I 

R0T0090 1 
ROTO 100 I 
R0T0110 I 

R0T01Z0 I 
ROTO 130 ! 
ROTO 140 I 

ROTO 150 1 
T104R10 I 
T104RZ0 I 



307 
100 



205 
001 



I 

I 002 
GB130 OT 201 



003 
013 



103 
213 



204 

317 

218 
300 

010 
102 
206 

306 
008 
005 

301 
203 
303 

104 
318 

019 



* V I 

PART OF FS 2 

DATA MANIPULATION LOGIC(OML) 



SYMBOL NO. 3 

DMLO 15-08 



CODE 
FA1012 

FS INFO - 



ELEM 
IDENT 



(CONT) 



OPT 



CP INFO 



DESTINATION 



2/3 

1/1,1/3 

1/5.1/7 

3/7.4/1 

4/13,5/1 

7/4,8/4 

9/3.11/2 

2/7.2/9 

3/7,4/13 

2/5 

1/1,1/3 

1/4,1/7 

3/6,4/3 

4/12.5/1 

7/4,8/4 

9/2,11/2 

Z/7.Z/9 

3/6.4/1Z 

Z/3 

1/1.1/1 

1/5,1/7 

3/5.4/1 

4/11.5/1 

7/4,8/4 

9/2.11/1 

2/7.2/9 

3/5.4/11 

2/3 



NOTE 



TERM. 
MOO 



1/1.1/2 

1/4,1/7 

3/4,4/3 

4/10.5/1 

7/4.8/4 

9/2,11/1 

2/7,2/9 

3/4,4/10 

Z/3 

1/1,1/2 

1/5,1/7 

3/3.4/2 

4/9,5/1 

7/4,8/4 

9/2,11/1 

2/7,2/9 

3/3,4/9 

2/1 

1/1,1/2 

1/4,1/7 

1/2,4/2 

4/8,5/1 

7/4,8/4 

9/2,11/1 

2/7.2/9 

1/2.4/8 

2/1 

Z/1 
Z/1 



2/1 

2/1 

2/1 
2/1 

2/1 
2/1 
2/1 

Z/1 

1/11 

1/11 



LOC 

G801I0 4A7 

0ML.G8Z0 3H7 



G80ZI0 4A6 

0ML.GB30 3H6 



G803I0 
DML.GB40 



4A5 
3H5 



GB04I0 4A4 

DML.G850 1114 



G805I0 4A1 
0ML.G860 3H4 



G806I0 4AZ 
DML.GB70 3H3 



GB07I0 

8RSETI0 
BRCLRIO 
0PLUS1 

T304L00 

06R00 
A.8RT00O 

A.8RT010 
A.BRTOZO 
A.BRT030 

A.BRT040 
A.BRT050 
A.BRT060 

A.BRT070 

T104R10 

T104R20 



4A1 

ZA8 
ZAS 

2H0 

ZA4 
ZA3 
4A8 

4A7 
4A6 
4A5 

4A4 
4A3 
4AZ 

4A1 
ZA1 
ZAI 



SYMBOL NO. 

DMLO 15-08 



(CONT) 



SYMBOL NO. 4 

DMLO 07-00 



EOPT 
0ES1G LOC 

0ML01508 06-Z5 



LEAO 

DESIG FUNC TERM. 



CODE 
FA101Z 

FS INFO - 



ELEM 
IDENT 



OPT 



CP INFO 



T104R40 I 

T304LB0A I 
T304L70 1 



219 
109 
118 



DESTINATION 

1/11 
1/11 
1/11 



3T06ZA 



GRD OGD 
GRD ZGD 
GRD ZOO 



GRD 319 

3VG0625T I 116 

GRO 319 



3V062A 



PWR 000 
PHR 119 



NOTE 



203 

203 

203 

Z03 



Z03 

203 



SYMBOL NO. 4 

OMLO 07-00 



TERH. 
MOO 



LOC 



T104R40 ZAI 
T304LBO ZAO 
T3O4L70 ZA5 

<3» — 

GRO 

GRO 



GRO 

8LK840 

GRO 

•3 

•3 



2A5 



EOPT 
DESIG LOC 

DML00700 06-27 



CODE 
FA10I2 

FS INFO - 



ELEM 
IDENT 



OPT 



EOPT 
0E3IG LOC 

DML00700 06-Z7 



COOE 
FA101Z 

FS INFO - 



LEAO 

DESIG FUNC TERH. 

FNOAOSHO I 117 

FN0B0L10 I 314 

FNOBOLZO I 015 

FN0B0L80 I 115 

F104R10 1 111 



DESTINATION 

Z/Z 
Z/Z 
ZIZ 

2/2 

ZIZ 
1/13 



F104R20 I ZI4 1/13 
F104R40 I 012 1/13 
F304LB0A I 112 1/13 



CP INFO 



LEAO 

DESIG 



AR0001 
AR0011 



FUNC TERH. 

207 
105 
Oil 



DESTINATION 



2/1.2/2 

zn.ziz 



NOTE 



TERM. 
HOD 



LOC 



AR0021 305 
AR0031 211 
AR0041 ZOZ 



AR0051 
AR0061 
AR0071 

8R0000 



BR0010 
BROOZO 



Z10 
30Z 

308 

113 



107 
313 



BR0030 304 
BR0040 009 
BR0050 101 



BR0060 
BR0070 



CAR0.B70 
OMLOGBO 



EROTOABI I 
EROTOBAI I 



Z09 



007 
310 



Z16 
309 



FLZT0B10 I 315 

FLZTOBZO I 016 

FL2T0B40 I 316 

FLZT0B80 I 017 

FNOAOLGO I Z17 

FN0AOP1O I 114 



2/1.2/2 
2/1.2/2 
2/1.2/2 

2/1.2/2 
2/1.2/2 
2/1,2/2 

1/5,2/1 

4/1. J'4 

9/2 

2/1.4/1 

8/4.9/2 

2/1.4/1 

8/4 

2/1,4/1 

8/4 

2/1.4/1 

8/4 

2/1.4/1 

8/4 

2/1.4/1 

8/4 

2/1.4/1 

8/4 

2/1 

1/4,2/1 
2/5 
2/1 
2/1 

2/2 
2/2 
2/2 

2/2 
2/2 
2/2 



CCAR71 8H1 

ARB01 5H9 

ARB11 5H8 

AR821 5H6 

AR811 5H5 

ARB41 5H4 

ARB51 5H1 

ARB61 5 HZ 

ARB71 5H1 



ZOZ 



BRBOO 



6H8 



202 


BRB10 


6H8 


202 


BRB20 


6H6 


Z02 


BRB10 


6H5 


202 


BRB40 


6H4 


202 


BR850 


*H1 


202 


BRB60 


6H2 


202 


BRB70 


6H2 


. 


CCAR70 


8H1 


202 


DML.GBO 


3H2 




R0TA.B1 

R0TB.A1 


2A7 
2A2 




FLZBOO 
FLZBZO 
FLZB40 


6A9 
6A7 

6A6 




FLZ880 

AOOLGIO 

AOOPItO 


6A4 

7AI 
7A0 





I 


311 


1/13 


F304L00 


I 


312 


1/13 


F304LE0 


I 


014 


1/13 


F304L70 


1 


212 


1/13 


G8000 


OT 
I 


110 


1/3,1/5 

1/7, ZIZ 

3/9.4/1 

4/15,5/2 

7/5.8/4 

9/3,9/4 

11/3 

2/6.2/8 

2/9,3/9 

4/15 




I 


006 


2/4 


GBOIO 


OT 


108 


1/3,1/4 

1/7,2/2 

3/8,4/3 

4/14,5/2 

7/5,8/4 

9/3.9/4 

11/3 




I 




2/6. 2/i 
2/9.1/8 
4/14 




I 


106 


2/4 


G8020 


OT 


208 


1/1.1/5 

1/7.2/2 

1/7.4/1 

4/11.5/2 

7/5,8/4 

9/1,9/4 

11/1 




1 





„..2./*.,Z/8 
2/9.3/7 
4/13 




I 


307 


2/4 


GBOIO 


OT 


100 


1/3.1/4 

1/7.2/Z 

3/6.4/3 

4/12.5/2 

7/5.8/4 

9/3.9/4 








11/1 




1 




2/6.2/8 
2/9.3/6 

4/12 




1 


205 


2/4 


GB040 


OT 


001 


1/3.1/5 




PART 


OF FS Z 






SYMBOL <S) 3 4 





~$r~r 



ELEH 
IOENT 



(CONT) 



OPT 



CP INFO 



NOTE 



TERH. 
MOD 

AD0SH10 
SOLI 100 
8OLIZ00 

SOL I 400 
B0LI300 
FI04R10 

FI04RZ0 
F104R40 
F304LB0B 

F3O4LB0A 

F304L00 

F304LE0 

F304L70 
0ML.G800 



LOC 

7AZ 

7A3 

7*4 

7A5 
7A6 
3AI 

3AI 
3A0 
3AZ 

3A0 

3A2 
3A1 

3A2 
3HS 



GBOOIO 4A8 
DML.G810 :H7 



GSOIIO 4A7 
DHL.GB20 3H7 



GBOZIO 4A6 
DHL.G830 3H6 



GB03I0 4A5 
DHL.GB40 3H5 



3A CENTRAL CONTROL 



BELL LABORATORIES SD-1C90Q-01 



T 



DUG SIZE 
CZ 



ISSUE 

7D 



PfttNT£0 IN U. 5. A- I 



B2CB 

12/01/77 



EQPT 
DES1G LOC 



DML00700 06-27 



LEAD 

DESIG 



FUNC TERM. 



GBOSO 



I 
OT 



002 
201 



GB060 



I 003 
OT 013 



G8070 



1 
OT 



103 
213 



HO.SBROO 1 



204 
317 



MO.ZBROO I 213 

MOFLZTOO 1 018 

0PLUS01 300 

1 102 

1 116 

R010000 1 206 



ROT0010 I 
ROT0020 I 
ROT0030 I 



306 
008 
005 



ROT0040 I 301 

R0T0050 I 203 

R0T0060 I 303 

ROT0070 I 104 

T104R10 I 314 

T104R20 I 019 

T104R40 I 219 

T304L80A I 109 

T304L00 I 010 

T304L70 1 11» 

3T062A GRO OGO 

GRO 2GD 



3V062A 



GRO 200 

GRO 319 

PUR 000 

PUR 119 



SYMBOL NO. 4 

OMLO 07-00 



CODE 
FA1012 

FS INFO - 



DESTINATION 

1/7.3/5 

4/1,4/11 

5/2.7/5 

8/4,9/3 

9/4,11/3 

ZlA.ZIi 

2/9,3/5 

4/11 

2/4 

1/2,1/4 

1/7.3/4 

4/3,4/10 

5/2,7/5 

S/4.9/3 

9/4,11/3 

2/6,2/8 

2/9,3/4 

4/10 

2/4 

1/2.1/5 

1/7,3/3 

4/1,4/9 

5/2.7/5 

8/4.9/3 

9/4,11/2 

1/5,2/8 

2/9,3/3 

4/9 

2/4 

1/2.1/4 

1/7.3/2 

4/3.4/8 

5/2.7/5 

8/4,9/3 

9/4.11/2 

1/5.2/8 

2/9,4/2 

4/8 

2/4 

2/1 

2/1 
1/5 



271 

2/1 
2/1 
2/1 

2/1 
2/1 
2/1 

2/1 

1711 

1/11 

1/11 
1/11 
1/11 

1/11 



ELEM 
IDENT 



(CONT) 



OPT 



NOTE 



203 



CP INFO 



TERM. 
MOD LOC 



G804I0 
0ML.GB50 



4A4 
3H4 



GB05I0 
0ML.GB60 



4A3 

3H4 



GB06I0 4A2 
DML.GB70 3H3 





G30710 
BRSETIO 


4A1 
2A8 




BRCLRIO 

FL2BINI0 

0PLUS1 


2AS 
2A9 

2H0 




OGROO 

BLK840 

A.SRTOOO 


2A3 
2A5 
4A8 


■ 


A.BRTOIO 
A.BRT020 
A.BRT030 


4A7 
4A6 
4A5 


- 


A.BRT040 
A.BRT050 
A.BRT060 


4A4 
4A3 
4A2 




A.BRT070 

T104R10 

T104R20 


4A1 
2A1 
2A1 




T104R40 
T304LB0 
T304LOO 


2A1 
2A0 
2A4 


203 
203 


T304L70 

GRD 

GRO 


2A5 


203 
203 
203 


GRD 
GRO 
♦3 





EOPT 
DESIG LOC 



DML1RPHG 06-23 



LEAD 
DESIG 

AR1001 
AR101 I 
AR1021 

AR1031 
AR1041 
AR1051 

AR1061 
AR1071 
AR10S1 

AR1091 
AR1101 
AR1111 

AR112J 
AR1131 
AR1141 

AR1151 
BR 1000 
BR1010 

8R1020 
BR1030 
BR 1040 

BR 1050 
3R1060 
SRI 070 

BR1080 
BR 1090 

BR 1100 

BR1110 
BR1120 
BR1T30 

SRI 140 
BR1150 
DML0G80 

0ML1080 
DML1090 
0ML1100 

DML1110 
DHL 1120 
DHL 11 30 

DML1140 
DML1150 
DHL 1160 

DML1170 
DHL 11 80 
DML1190 

ER0T1AB1 
ER0T1BA1 
F204LC0B 

F204L308 
F204RA0B 
F204RC0C 



F204R90B I 
G8PH0 OT 
MD.SBR10 



M0.ZBR10 



FUNC TERM. 



ROT 1000 
ROT1010 



302 
303 
318 

315 
202 
203 

218 
219 
002 

003 
018 

019 

102 
103 
118 

115 

306 
206 

207 
308 
307 

209 

208 
309 

107 

009 
008 

109 
108 
006 

007 
106 
316 

215 
113 
213 

013 
512 

112 

212 

011 

317 

117 
217 
017 

300 
100 
114 

313 

314 
014 

214 

101 
201 



204 
305 



SYMBOL NO. 5 

0ML1 ROTATE AND 
PARITY HIGH GENERATOR 



CODE 
FA1015 

FS INFO - 



ELEM 
IDENT 



DESTINATION 



2/3 
2/8 
2/8 

2/5 
2/8 
2/8 

2/8 
2/8 
2/7 

2/7 
2/7 
2/7 

2/7 
2/7 
2/7 

in 

2/8 
2/8 

2/8 
2/8 
2/8 

27»~ 

2/8 

2/8 

2/7 
ZIT 
2/7 

2/7 
2/7 

ztr 

2/7 

2/7 
2/4 

2/7 
2/7 
2/7 

2/7 
III 

ZIT 

2/7 

2/7 
2/6 

2/6 
2/6 
2/6 



NOTE 



2/7,2/8 
2/7.2/8 
1/13 

1/13 
1/13 
1/13 

1/13 
2/2 

2/6.2/7 
2/8 

2/6.2/7 
2/8 
2/8 
2/8 



202 

202 

202 

202 
202 

202 
202 
202 

202 
202 
202 

202 
202 
202 

202 
202 
202 

202 
202 
202 

202 
202 
202 

202 
202 
202 

202 
202 
202 



PART OF FS Z 

OATA MANIPULATION LOGIC(OHL) 



OPT 



CP INFO 



TERM. 
MOO 



LOC 



AR00I1 4A7 

AR0II1 4A5 

AR02I1 4A3 

AR03I1 4A1 

AR0411 4A8 

AR05I1 4A6 

AR06I1 4A3 

AR07I1 4A1 

AR08I1 4A8 

AR09I1 4A6 

ARI0I1 4A4 

AR11I1 4A2 

AR12I1 «A7 

AR13I1 4A5 

AR14I1 4A2 

AR15I1 4A0 

BROOO 1 1A6 

8R010 11A4 

BR020 1 1A2 

BR030 11A1 

BR040 10A6 

BR050 10A4 

BR060 10A2 

BR070 10A1 

BR080 9A6 

BR090 9A4 

BR 100 9A2 

SR1 10 9A1 

BR 123 SA6 

BR130 8A4 

BR140 8A2 

BR150 8A1 

DML.G80A 2A0 

DMLOOO 2A8 

OML0 10 2A8 

0ML020 2A7 

DHL030 2A6 

0ML040 2A6 

DML050 2A5 



0ML06O 
DHL070 
0ML08O 

DML090 
DHL 100 
DHL 1 10 

RCTA.B1 
R0TB.A1 
F204LC0 

F204L30 
F204RA0 
F204RC0 

F204R90 

PL.PHO 

SET.BRO 



2A4 
2A3 
2A3 

2A2 
2A1 
2A1 

3H5 
3H1 
3A3 

3A4 
3A3 
3A4 

3A4 
2H1 
3H3 



CLR.BRO 3H4 



TR0U.000 11G8 
TROH.010 11G6 



^T 



SYMBOL N0 ; 5 _ 

DHL1 ROTATE AND 
PARITY HIGH GENERATOR 



DESIG LOC 
DHL1RPHG 06-23 



CODE 
FA1015 

FS INFO - 



ELEH 
10ENT 



LEAD 

DESIG 



FUNC TERM. 



ROT1020 110 

ROT1030 311 

R0T1040 304 

R0T1050 205 

ROT1060 210 

ROT1070 211 

ROT1080 004 

ROT 1090 005 

ROT! 100 010 

R0T1110 111 

R0T1120 104 

R0T1130 105 

R0T114CL 110 

ROT1150 012 

T104L108 I 116 

T104L208 I 301 

T3O4RB0B I 016 

T304R008 I 216 

T304R70B I 015 

3T062A GRO OGO 

GRD 2GD 



3V062A 



GRO 200 

GRO 319 

PUR 000 

PUR 1 19 



EOPT 
OESIG LOC 

DHL! 1916 06-21 



LEAD 
DESIG 



FUNC TERM. 



ARH4.GB1 

AR1001 I 

AR1011 I 

AR1021 I 

AR1031 I 

AR1041 I 

AR1051 I 

AR1061 ! 

AR1071 1 

AR1081 I 

AR1091 I 

AR1101 I 

AR1111 I 

API 121 I 

AR1131 I 

AR1141 I 

AR1151 1 

BRi 150 1 



010 
202 
002 

301 

101 
201 

001 
300 
100 

008 
307 
107 

207 
007 
306 

106 
206 
111 



DESTINATION 

2/8 
2/8 
2/8 

2/8 
2/8 
2/8 

2/7 
ZIT 
ZIT 

2/7 
2/7 
2/7 

Z/7 
2/7 
1/11 

l/ll 
1/tl 
1/11 

1/11 



NOTE 



203 
203 

203 

203 
203 

203 



SYMBOL HP. 6 

0HL1 19-16 



CODE 
FA1013 

FS 'NFC - 



ELEH 
IDENT 



DESTINATION 

2/7.2/8 

2/8 

2/8 

2/8 
2/8 
2J& 

2/8 
2/8 
2/8 

2/7 
2/7 
2/7 

2/7 
ZIT 
ZIT 

ZIT 

ZIT 
ZIT 



NOTE 



202 



(CONT) 



OPT 



CP INFO 



TERH. 

MOO 

TROW. 020 
TROW. 030 
TROW. 040 

TROW. 050 
TROW. 060 
TROW. 070 

TR0M.S80 
TROW. 090 
TROW. 100 

TROW. 110 
TROW. 120 
TROW. 130 

TROU.140 
TROW. 150 
TI04L10 

T104L20 
T304RB0 
T304R00 

T304R70 

GRO 

GRO 

GRO 
GRO 
♦3 



LOC 

11G4 
11G2 
10G8 

10G6 
10G4 
I0G2 

9G8 
9G6 
9G4 

9G2 
8G8 
8G6 

8G4 
8G2 
3A2 

3A0 
3AI 

3A2 

3A0 



OPT 



CP INFO 



TERH. 
MOO 

ARH4GB1 
ARST011 
ARBT1I1 

ARBT2I1 
ARBT3I 1 
AR8T411 

ARBT5I1 
AR8T6I1 
AR8T7I1 

AR8TSI1 
ARRT91 1 
ARBT10I1 

ARBT11I1 
ARST12II 
AR8T13I1 

ARBT14I1 
AR8T15I1 
BR150 



LOC 

3G8 
8A6 
8A6 

SA5 
8A5 
SA1 

8A1 
SA1 
8A0 

9A7 
9*6 
9A6 

9A6 
9A1 
9A1 

9A1 
9A0 
4AI 



EOPT 
OESIG LOC 

0HL1I916 06-21 



OT 
OT 
OT 









LEAD 
OESIG 

CARH11 
CARL 11 
DHL 1 000 

DHL1010 
OML1020 
0ML1030 

0ML1I60 

DHL 11 70 

0HL1I80 

0HL1190 



ERAR.FNO 

FL2.A0I0 

FL2T1B10 

FL2TIB20 

FL2Ti840 

FL2TIB80 

FNIAOLGO 

_ CHI AfiPlft Q. 

FN1A0SH0 

FN180L10 

FN180L20 

FN1B0L40 

FN1B0L80 

F104R10 I 

F104R20 I 

F104R80 I 

F304LB0B I 

F304L00 I 

F304LE0 I 

F304L70 I 

GBAL2TA0 

GBOOO I 

GB010 I 

G8020 I 

GB030 I 

GB040 I 

GB050 I 

GB160 I 

G8170 I 

GBI80 I 

GB190 I 

M0.SBR10 I 

H0.2BR10 1 

MORARFNO I 

NA10 I 



FUNC TERH. 


OT 



Oil 
215 

015 



216 
018 
218 

317 

017 
217 

117 

309 

210 

109 
209 

009 

308 
104 

005 

304 

305 
006 

105 

205 
113 

014 
312 

311 

114 
213 
314 

211 
013 

¥.**. 

115 
315 
112 

108 
118 
318 

019 
219 
110 

310 
103 
303 



SYMBOL NO. 6 

DHL1 19-16 



CODE 
FA1013 

FS INFO - 



ELEH 
IDENT 



DESTINATION 

1/4 
ZIT 
2/8 

2/8 
2/8 
2/8 

2/1i.2/9 

5/6 

2/5,2/9 

5/5 

2/5.2/9 

5/6 

2/5,2/9 
5/5 

1/2,1/3 
1/4 

2/S 
2/8 
2/8 

2/8 

1/4,2/7 

2/8 

2/8 

1/4.2/7 
2/8 

2/7,2/8 
2/7,2/8 

2/7,2/8 
2/7,2/8 
1/11 

1/11 
1/13 
1/13 

1/13 
1/13 
1/13 

1/5 
2/4 

2/4 
2/4 
2/4 

2/4 
2/2 
ZIZ 

ZIZ 
ZIZ 
2/5 

2/5 

1/14 

1/3 



PART OF FS 2 
SYHBOL(S) 4 5 6 



NOTE 

202 
202 

202 

202 
202 

202 

202 

202 

202 



(CONT) 



OPT 



CP INFO 



TERM. 
HOO 



LOC 



CCAR191 5H0 

CCARI511 5A8 

AR16LGB0 3H6 

AR17LG80 3H6 

ARI8LGB0 3H3 

ARI9LG80 3H3 

OHLG8160 6H7 

0HLGB170 6H5 

0MLGBI80 6H3 

DHLGBI90 6H1 

RARFN080 7H1 

TALLOTO 9H1 

FL2TB10 8H2 

FL2T820 8H3 

FL2TB40 8H4 



FL2TB80 

AODLGCA 



ADOPIO 
AOOSHO 



9H5 
7H6 



7H8 



B00LFN10 
BOOLFN20 


7H5 
7H5 


B00LFN40 
BO0LFN80 
F104R10 


7H4 

7H3 
6A1 


F104R20 
F104R80 
F304LB0 


6A2 
3A3 
3A8 


F304LD0A 

F304LE0 

F304L70 


6A1 
6A1 
6AI 


BALLZTO 
GB.OOIO 

GB.OHO 


2G8 
2A3 
2A7 


GB.02I0 
GB.0310 
GB.04I0 


2A6 
2A5 
2A4 


GB.05I0 
GB. 1610 
GB. 1710 


2A4 
2A3 
2A2 


GB.UIO 
GB.1910 
SETBRIO 


2AI 
2A0 
4A2 


CLRBRIO 
RAR.FNIO 
NA. 10 


4A2 
7A1 
7A8 



3A CENTRAL CONTROL 



8ELL LAC0RAT0R1ES SO" 1 C900~0 1 



DUG S12E 
C2 



ISSUE 

7D 



P*t»TH> I* U. S. A. 



B2CC 

12/01/77 



■ 








1 


1 


1 




z 


1 


3 


1 


4 \7 


1 5 


I 


6 


1 


7 


1 


8 1 


9 




























PART OF FS 2 


































DATA MANIPULATION L0G1CCDML) 












A 






SYMBOL 


NO. 6 


(CONT) 






SYMBOL 


NO. 7 


(CONT) 


SYMBOL 


NO. 7 


(CONT) 


SYMBOL NO. 8 (CONT) 


A 








0ML1 


19-16 










DML1 


15-08 




0ML1 


15-08 




0ML1 07-00 








EQPT 




ELEM 








EOPT 




ELEM 




EOPT 




ELEM 




EQPT ELEM 






OESIG 
DHL11914 


IOC 
06-21 


CODE 
FA1013 


I DENT 
A 


OPT 


INFO 


DESIG LOC 
DHL 11508 06-22 


CODE 
FA1012 


I DENT 
A 


OPT 


DESIG LOC 
0ML11508 06-22 


CODE 
FA1012 


IDENT 

A 


OPT 


OESIG LOC CODE 


IDENT OPT 
12 A 






OMLIO.'OO 06-24 FAIO 




B 


LEAD 








TERM. 


LEAO 








TERN. 


LEAD 






TERM. 


LEAD TERH. 


3 




OESIG FUNC 
NA20410 1 


TERH. 
212 


DESTINATION 


NOTE 


MOO 
NA20410 


IOC 
7A2 


DESIG 
CARL 11 


FUNC TERM. 
01 207 


DESTINATION 
1/4,2/6 


NOTE 
202 


MOO LOC 
CCAR71 8H1 


OESIG FUNC TERM. 
3VG06228 GRO 200 


DESTINATION 


NOTE 


MOO LOC 
GRO 


DESIG 
DML1O70 


FUNC TERH. DESTINATION NOTE 


HOD LOC 
DHL.G870 3H3 






1/3 




213 2/1.2/9 202 






NA204Z0 I 


012 


1/8 




NA20420 


7A2 


CAR 1.870 


I 114 


2/8 




AD0PI10 7A0 


3VG0622T I 116 






BLK840 2A5 


5/7 






NA20 I 


004 


1/3 


202 


NA.20 


7A," 


DML1080 


110 


2/5.2/9 


202 


0ML.G800 3HS 


I 311 






F304LBOA 3A0 


ER0T1A81 1 216 2/5 ROTA.BI 2A7 






NA30 I 


204 


1/3 


202 


NA.30 


7A7 






5/14 






GRO 319 






GRO 


ER0T18A1 1 309 2/5 R0TB.A1 2A2 


— 




NA40 1 


003 


1/3 


202 


NA.40 


7A5 


0ML1090 


108 


2/5.2/9 


202 


DML.GB10,,3H7 


3V062A PUR 000 


_ J«8_ 




•3 


FL2T1B10 . . I IIS 2/6 FLZ800 6A9 






NA50 I 


203 


1/2 


202 


NA.50 *"" 


' m 


OML 1100 


208 


5/ir 

2/5.2/9 


202 


DML.GB20 3H7 


PUR 119 


14/8 




♦3 


FL2TIB20 1 016 2/6 FL2B20 6A7 
FL2T1B40 1 316 2/6 FL2840 6A6 






NA60 1 


102 


1/2 


202 


NA.60 


7A4 






5/12 






3V0628 PUR 000 


(X114/8 


203 


♦3 








NA70 I 


302 


1/2 


202 


NA.70 


7A3 


nun io 


100 


2/5.2/9 


202 


0ML.GB30 3H6 


PUR 119 


(X114/8 


203 


•3 


FL2T1B80 1 017 2/6 FL2B80 6A4 




C 


T104R10 1 


016 


1/11 




T104R10 


3A1 






5/11 














FNIAOLGO I 217 2/6 AOOLGIO 7AI 
FN1A0P10 I 114 2/4 A00PI10 7A0 


C 




T3CKLB0A I 


313 


1/11 




T304LS0 


3A1 


DML1120 


001 


2/5.2/9 


202 


DML.G840 3H5 
















T304LDO 1 


316 


1/11 




T304LD0 


3A1 






5/10 














FN1A0SH0 1 117 2/4 ADOSHIO 7A2 






T304L70 I 


116 


1/11 




T304L70 


4A0 


DML1130 


201 


2/5.2/9 


202 


0ML.GB50 3H4 




SYMBOL 


NO. 8 




FN1B0L10 I 314 2/4 BOLI100 7A3 






















5/9 










FN1B0L20 1 015 2/4 BOLI200 7A4 






T404R0 I 


203 


1/11 




TSTBR150 


4A1 


OML 11 40 


013 


2/5,2/9 


202 


DML.GB60 3H4 




0ML1 


07-00 











3T062B GRO 


OGD 




203 


GRO 








5/3 










FNI80L40 I 215 2/4 80LI400 7A5 






GRD 


2GD 




203 


GRO 




DML1150 


213 


2/5.2/9 


202 


DML.G870 3H3 


EOPT 




ELEM 
IDENT 




FN1BOLS0 I 115 2/4 B0LI300 7A4 
FI04R10 1 111 1/13 F104R10 3A1 






GRO 
GRO 


200 
319 




203 
203 


GRO 
GRO 




ER0T1A81 


I 216 


5/7 

2/5 




R0TA.B1 2A7 


DESIG LOC 


CODE 


OPT 


FI04R20 I 214 1/13 FI04R20 3AI 






3V062A PUR 


000 


14/8 




♦3 




ER0T1BA1 


I 309 


2/5 




R0T8.A1 2A2 


OML 10700 06-24 


FA10I2 


A 




F304LB0B I 112 1/13 F304LS08 3A2 




D 
































F304LOO I 312 1/13 F304LD0 3A2 




PHR 


119 


14/8 




♦3 




FN1A0LG0 


I 217 


2/6 




ADOLGIO 7A1 












D 




3V062B PUR 
PUR 


000 
119 


(X114/S 
(XM4/8 


03 
203 


♦3 

♦3 




FN1ADSH0 
FN1BOL10 


1 117 
I 314 


2/6 
2/6 




ADOSHIO 7A2 
80LI100 7A3 








._ ..,_- 


F304LE0 I 014 1/13 F3O4LE0 3AI 
F304L70 1 212 1/13 F304L70 3A2 








































LEAO 






TERH. 


G8000 1 004 2/4 GBOOIO 4A8 


















FN1BOL20 


I 015 


2/6 




BOLI200 7A4 


OESIG FUNC TERM. 


DESTINATION 


NOTE 


MOO LOC 




















FN1B0L40 


I 215 


2/6 




SOL 1 400 7A5 










GB010 1 104 2/4 GBO 110 4A7 










SYMBOL 


NO. 7 






FN180L80 


I 115 


2/6 




BOLISOO 7A6 


207 
ARH4.GB1 I 012 


2/6 




CCAR71 SHI 
F104R40 3A0 


GB020 I 307 2/4 GB0210 4A6 
GB030 I 205 2/4 G803I0 4A5 


















F104R10 


I 111 


1/13 




F104R10 3A1 


AR1001 105 


2/5.2/6 


. 


ARB01 5H9 


■ 










DM11 


15-08 






F104R20 
F304LB08 


1 214 

1 112 


1/13 
1/13 




F104R20 3A1 
F3041B0B 3A2 


AR1011 Oil 
AR1021 305 


2/5.2/6 
2/5.2/6 




ARB11 5H8 
ARB21 5H4 


GB040 1 002 2/4 G804I0 4A4 
GB050 t 003 2/4 G805I0 4A3 
GB060 1 103 2/4 GB06I0 4A2 








EOPT 




ELEI1 






F304LD0 


1 312 


1/13 




F304L00 3A2 


AR1031 211 


2/5.2/6 




AR831 5H5 






E 


DESIG 


IOC 


CODE 


I DENT 


OPT 




F304LE0 


I 014 


1/13 




F304LE0 3A1 










GB070 1 204 2/4 G807I0 4A1 


g 














F304L70 


I 212 


1/13 




F304L70 3A2 


AR1041 202 


2/5.2/6 





ARB41 MM' 


MO.SBR10 I 317 2/5 BRSETIO 2A8 






OML 11 508 


06-22 


FA1012 


A 






G8080 
GB090 


I 006 
I 106 


2'3 
2/3 




GBOOIO 4A3 
GB0110 4A7 


AR1051 210 
AR1061 302 


2/5.2/4 
2/5.2/6 




ARB51 5H3 
ARB61 5H2 


M0.Z8R10 I 218 2/5 BRCLRIO 2A8 
M0FL2T10 1 018 1/4 FL2BINI0 2A9 










-_ turn 




__ 


INFO 


GB100 


I 307 


2/3 




GB02I0 4A6 


AR1071 308 


2/5.2/6 




AR871 SHI 


0PLUS21 300 0PLUS1 2H0 










































8R1000 113 


1/4.2/5 


202 


BRBOO 6H3 


1 114 BLK840 2A5 







LEAO 








TERM. 




GB110 


I 205 


2/3 




G803I0 4A5 


BR1010 107 


2/5 


202 


BRB10 6H8 








OESIG FUNC 


TERN. 


DESTINATION 


NOTE 


MOO 


UK 


G8120 


I 002 


2/3 




GBC410 4A4 










R0T1000 I 204 2/5 A.BRTOOO 4A8 








007 






CCAR70 


8H1 


GB130 


I 003 


2/3 




G80510 4A3 


8R1020 313 
8R1030 304 


2/5 
2/5 


202 
202 


BRB20 6H6 
BRB30 6H5 


ROT1010 I 306 2/5 A.BRT010 4A7 
ROT1020 I 003 2/5 A.8RT020 4A4 








016 






FL2B20 


6A7 


GB140 


I 103 


2/3 




GBC6I0 4A2 


BR 1040 009 


2/5 


202 


BRB40 6H4 










017 






FL2S80 


6A4 


G2156 


: 204 


2/3 




GB67I6 -A; 










K1T1030 i 005 275 A.8RT030 4A5 




F 














MO.SBR10 


I 317 


2/5 




BRSETIO 2A8 


BR1050 101 


2/5 


202 


BR850 6H3 


ROT1040 I 301 2/5 A.8RT040 4A4 






01S 






FL2B1NI0 


2A9 












BR 1060 209 


2/5 


202 


BRB60 6H2 


ROT10SO I 203 2/5 A.8RT050 4A3 


F 






310 






OML.GBO 


3H2 


M0.2BR10 


I 218 


2/5 




BRCLRIO 2A8 


BR1070 004 


2/5 


202 


BRB70 6H2 










315 






FLZBOO 


6A9 


0PLUS31 


300 

1 010 






0PLUS1 2H0 
T304L00 2A4 


CAR1.870 007 


2/7 




CCAR70 8H1 


R0T1040 I 303 2/5 A.8RT060 4A2 
R0T1070 I 104 2/5 A.8RT070 4AI 








316 






FLZB40 


6A6 












0HL1G80 310 






OHL.GBO 3H2 


T104R10 I 313 1/11 TI04R10 2A1 






ARH4.GB1 I 


012 


2/6 




F104R40 


3A0 


ROT 1080 


I 206 


2/5 




A.BRTOOO 4A8 


OML 1000 OT 110 


2/6 


202 


OML.GBOO 3H8 








AR10S1 


105 


2/5,2/6 




ARB01 


5H9 


ROT 1090 


I 306 


2/5 




A.BRT010 4A7 


I 


2/1.2/9 






T104R20 I 019 1/11 T104R20 2A1 


















ROT 1100 


I 003 


2/5 




A.BRT020 4A6 




5/14 






T104R40 I 219 i/ll T104R40 2AI 







AR1091 


Oil 


2/5.2/6 




ARB11 


5H3 


R0T11T0 


I 005 


2/5 














T304L80A ! 109 1/11 T304L80 2A0 






AR1TOT 


305 


2/5.2/6 




ARB21 


5H6 




A.BRT030" 4A5 


DML1010 Ot 108 


2/6 


202 


0ML.G810 3H7 








AR1111 


211 


2/5.2/4 




ARB31 


5H5 


ROT1120 
ROT 11 30 


I 301 
I 203 


2/5 
2/5 




A.BRT040 4A4 
A.BRT050 4A3 


I 


2/1.2/9 
5/13 






T304L00 1 010 1/11 T 304 LOO 2A4 
T304L70 I 118 1/11 T304L70 2A5 






AR1121 


202 


2/5.2/6 




ARB41 


5H4 












DHL 1020 OT 208 


2/6 


202 


0ML.G820 3H7 


3T042A GRO OGO 203 GRO 




G 


AR1131 


210 


2/5.2/6 




ARB51 


5H3 


ROT 1140 


I 303 


2/5 




A.8RT060 4A2 


1 


2/1.2/9 






r 


ARIU1 


302 


2/5,2/6 




ARB61 


5H2 


ROT 1150 


I 104 


2/5 


. 


A.BRT070 4A1 




5/12 








U 
















T104R10 


I 318 


1/11 




T104R10 2A1 


DML1030 OT 100 


2/6 


202 


DHL.GB30 3H6 


• ■ ■ . ' . -■' 






AR1151 


30S 


2/5.2/6 




ARB71 


5H1 












I 


2/1.2/9 












8R10S0 


113 


2/5 


202 


BRBOO 


6H8 


T104R20 


1 019 


1/11 




T104R20 2A1 




5/tl 






PART OF FS 2 






BR 1090 


107 


2/5 


202 


BRB10 


6H8 


T104R40 


I 219 


1/11 




T104R40 2A1 










SYMBOLCS) 4 7 8 


















T304LB0A 


1 109 


1/11 




T304L80 "2A0 


DM.1040 Q 001 


2/1.2/9 


202 


CML.G840 3H5 






8R1100 
BR1110 


313 

304 


2/5 

2/5 


202 
202 


BRB20 
BR830 


6H6 
6H5 


T304L70 


I 118 


1/11 




T304L70 2A5 


DHL 1050 201 


5/10 
2/1.2/9 


202 


DHL.GB50 3H4 


















BR1120 


009 


2/5 


202 


BRB40 


MM 


3T0628 


GRD OGD 
GRO 2G0 




203 
203 


GRO 


DML1060 013 


5/9 

2/1.2/9 

5/8 


202 


DHL.G860 3H4 










BR1170 


101 


2/5 


202 


BRB50 


MM 






















BR1K0 


209 


2/5 


202 


8R860 


6H2 




GRD 200 




ft 


GRO 






■■„'■ 














BR1150 


004 


2/5,2/6 


202 


BRB70 


6H2 




GRD 319 




GRO 










... 








H 














3VG0622B 


I 102 






OGRDO 2A3 












3A CENTRAL CONTROL 




H 


DUG SIZE 


ISSUE 












ifi'~: ■"'■■': 


; 












'■■'■'" 


' 




' 






C2 


7D 






BELL LABORATORIES 


SD-1C900-01 


B2CD 










1 




I 






1 




1 






- 


1 




1 




1 


PfKkTQ) in U. 5. A. T" 




12/01/77 





^1 



'■' 






I 

i 



SYMBOL NO._8_ 

OML1 07-00 



EOPT 
DEStG LOC 

DML10700 06-24 



CODE 
FA1012 



ELEM 
!OENT 



(CONT) 



OPT 



LEAO 
DESIG 

3T062A 



FUNC TERM. 

GRD 2GO 

GRO 200 

GRD 319 



FS INFO 

DESTINATION 



CP INFO 



3VG0624B I 102 

GRD 200 

3VG0624T I 311 

GRD 319 

3V062A PHR 000 

PHR 119 



NOTE 

203 

203 
203 



203 
'Oi 



TERM. 
MOD 

GRD 

GRD 
GRD 



LOC 



2G1 



2A3 



OGRDO 
GRD 
■F3G4LB9A 3A6 

GRO 

*3 

•3 



SYMB0L_ NO. 9 

OML MATCHER 



DESIG 


EOPT 
LOC 


CODE 




___- 


---- 


OMLMATCH 


06-20 


FA1026 








FS INFO 


LEAD 

DESIG FUNC 


TERM. 


DESTINATION 


DMLMTENO I 
DML1000 1 
OML1010 I 


311 

100 
001 


2/3 
2/S 

2/8 


DHL 1020 I 
DML1030 I 
DML1040 I 


101 
002 
302 


2/S 

2/S 
2/S 


DML1050 I 
DML1060 I 
DML1070 I 


203 
303 
204 


2/S 
2/S 
2/S 


DML1080 I 
DML1090 I 
OML1100 I 


012 
112 
013 


2/7 
2/7 
2/7 


DHL 11 10 I 
DML1120 I 
DML1 J30 I 


113 
215 
315 


2/7 
2/7 
2/7 


0ML1U0 1 
OML1150 I 
0ML1160 I 


216 
316 
117 


2/7 
2/7 
2/6 


DML1170 I 
OML1180 I 
DML1190 I 


on 

IIS 
019 


2/6 
2/6 
2/6 


ER.DMLO 
ER.IOHO OT 

I 


015 
21* 


5/2 

10/2.10/6 

10/10 

5/1 

TO CONN CUT 


GBOOO I 


300 


2/4 


G8010 1 
GB020 1 
GB030 I 


201 
301 
202 


2/4 
2/4 
2/4 


GB040 I 
GBOSO I 
GB060 1 


003 
103 
004 


2/4 
2/4 
2/4 


GB070 I 
GBOSO 1 
GB090 I 


104 
212 
312 


2/4 
2/3 
2/3 



ELEM 
1DENT 


OPT 




A 








CP INFO — 


NOTE 

202 
202 


TERM. 
MOO 

0ML.G301 
OML. 000 
OML. 010 


LOC 
3A5 

4A8 
4A7 


202 
202 
202 


DHL. 020 
DML.030 
OML. 040 


4A6 
4A5 
4A4 


202 
202 
202 


OML. 050 
OML. 060 
DML.070 


4A3 

4A2 
4A1 


202 
202 
202 


DML.OSO 
DML.090 
DML.100 


3A4 
3A3 
3A2 


202 
202 
202 


OML. 110 
DHL. 120 
SIH..13C 


3A1 
2A7 
2A6 


202 
202 
202 


OML. 140 
OML. 150 
OML. 160 


2A5 

2A4 

2A3 


202 
202 
202 


OML. 170 
DML.1S0 
DML.190 


2A3 
2A2 
2A1 




DMLHAT1 
I0MAT1 


3G5 
3G6 




GB.OOIO 


4A7 




GB.01I0 
G8.02I0 
GB.03I0 


4A6 
4A5 
4A4 




GB.04IO 

58. 05 10 
GB.06IO 


4A3 

4A2 
4A1 




GB.07I0 
GB.OSIO 
GB.0910 


4A0 
3A3 
3A2 



EOPT 
DESIG LOC 

DMLMATCH 06-20 



LEAD 
DESIG 

GB100 
GB110 
G8120 

G8130 

G8140 
GS15-0 

GB160 
GB170 
GB180 

G8190 

ICCP20 

ICP30 



IG8.001 

IGS.G11 

IGB.021 

IG8.031 

IGB.041 

IG8.051 

IGB.061 

IGB.071 

IGB.0S1 

TGB.091 

IGB.101 

1GB. Ill 

IGB.121 

IGB.131 

IGB.141 

IG8.151 

IGB.161 

!GB,;71 0. 

IG8.181 

IGB.191 

INA20431 



FUNC TERM. 



213 
313 
115 

016 
116 
<H7 

317 
213 
31S 

219 

IC 
IC 

IC 
IC 

IC 

IC 

IC 
IC 

IC 

IC 

IC 

It 

IC 
IC 

IC 
IC 
IC 

IC 
IC 
IC 

IC 
IC 
IC 



IN2042IO IC 
NA20420 I Oil 
NA20430 1 211 



3T062B 



GRD OGO 
GRO ?GD 
GRO 200 



3V062A 



SYMBOL HO.J? 

DHL MATCHER 



CODE 
FA1026 

FS INFO - 



ELEM 
I DENT 



GRO 319 

3VG0620B GRO 005 

GRO 006 

GRO 102 

GRO 105 

GRO 200 

GRO 205 

GRO 206 

GRD 304 

GRD 305 

3VG0620T GRO 114 

GRO 217 



GRO 319 
PWR 000 
PHR 119 



3V062B PUR 000 
PHR 119 



DESTINATION 

2/3 

2/3 
2/3 

2/3 
2/3 

2/ J ■■—■- 

2/2 
2/2 
2/2 

2/2 

6/3 
6/3 

6/3 

6/3 

6/3 

6/3 
6/3 
6/3 

6/3 

6/3 
6/3 



NOTE 



6/ J 
6/3 
6/3 

6/3 
6/3 
6/3 

6/3 
6/3 
6/3 

6/3 
6/3 
6/3 

6/3 

1/S 
1/8 



203 
203 
203 

203 



14/S 
14/S 



(X)14/S 
(XM4/8 



203 
203 



PART OF FS 2 

DATA MANIPULATION LOGIC(DML) 



(CONT) 



OPT 



CP INFO 



TERM. 
MOO 



LOC 



GB.10I0 3A1 

GB.11I0 3A0 

GB. 1210 2A7 

G8.13I0 2A6 

GS.14I0 2A5 

--«8.tH0 5*4 

GB. 1610 2A3 

GB.17I0 2A2 

GB.18I0 2A1 



G3.19I0 

P20 

P3001 

GB.001 

-GB-.eit 

GB.021 



2A0 
3A6 

3A5 

4G7 
4G6 

4G5 



GB.031 4G4 
GB.041 4G3 
G8.05I 4G2 



G8.061 
GB.071 
GB.081 



4G1 
4G0 
3G3 



GB.091 3G2 
G8.101 3G1 
GB. 1 1 1 3G0 



GB.121 
GB.131 
GB.141 

G8.151 
GB.161 
G8.171 



2G7 
2G5 

2G4 

2G3 
2G3 
2G2 



GB.181 2G1 
GB.191 2G0 
NA20431 3GS 

NA2042I0 3G7 
NA20420 3A7 
NA20430 3AS 

GRO 
GRO 
GRO 

GRO 

GRD005 2G2 

GR0006 2GI 

GRD 102 2G2 
GRD 105 2G1 
GRO 

GR0205 2G1 
GR0206 2G1 
GRD304 2G2 

GR0305 2G1 
GR0114 2G1 
GR0217 2G0 

GRO 

♦3 

•3 

♦3 
♦3 
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PART OF FS2 

• DATA MANIPULATION U8GIC (DHL) 

COMPOSITE DIAGRAM I 

FUNCTIONAL PARTITIONING OF DHL LOGIC 



0HL1 (07-00) 



OMLO 





- 






7 1 

FNO 


P 
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P 
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19 16 
ARO 






















lOML FUNCTI8N 


* 




'| ARO (15-00) |' 




FLZTO 
♦ARO (15-8) TEST 




P 
H 


P 
L 


19 16 
BRO 




J 


KM 


NO. 2 (Ob-23) 
FA1014 









ROTATE AR TO BR 
3Y 0,4,8,12 



ROTATE BR TO AR 
BT 0,1, 2. J 



SYM NO. 1 (06-26) 
FA1015 



15 



ARO 



♦ I DHL FUNCTIONS" 



BRO 



STM NO. 3 (06-25) 
FA1012 



DHL 
PARITY TREE 



PL 



GBPLQ 



ARO 



DHL FUNCTIONS 



BRO 



STH NO. 4 (06-27) 
FA1012 



OHLO REGISTERS 
X G8 



I 



GB X OHLO 

REGISTERS 



r 



OMLI 



DHL1 (19-08) 



I 















7 1 
FN1 




19 16 
ARI 












1 
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', ARI (15-00) , X 








F1ZT1 
♦ART (15-8y"fEST""' 





.'.'-a*...'* 






>YM 


NO. 6 (06-21) 
FA101) 









ROTATE All TO BR 
BT 0,4,8,12 



ROTATE BR TO AR 
BT 0,1,2.3 



STH NO. 5 (06-2J) 
FA101S 













15 

ARI 
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DHL FUNCTIONS 
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STH NO. 7 (06-22) 
FA1012 







DHL PH 
PARITT TREE j 

PH 



AR1 



DHL FUNCTIONS 



STH NO. 8 (06-24) 
FA1012 



GBPHO 



08 X DHL1 
REGISTER 



TO CR 

REGISTER 

FOR MAINTENANCE 

ACCESS TO 

TEST DHL 



0HL1 (19-00) 



GB (19-00) 



HATCHER 



© 



19 



I I 

_L_L 



© 



STH NO. 9 (06-20) 
P/0 FA1026 




© 



STROBE WHEN 
CHECKING 
I/O HISHATCHES 



STROBE UrtEN 

GATING 
OMLO-WB 



I/O HATCH ERROR DHL HATCHER 
SETS ERROR 

BIT PL OF SETS BIT 4 OF 

ER REGISTER ER REGISTER 
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CIRCUIT OPERATION 

THE DATA MANIPULATION LOGIC (DHL) PERFORMS THE ARITHMETIC 
ANO LOGIC OPERATIONS IN THE )A CC. IT CONSISTS OF A 
SERIES OF REGISTERS TO WHICH COMBINATIONAL LOGIC IS 
ATTACHED TO PERFORH ADDITION. SUBTRACTION, AND BOOLEAN 
OPERATIONS. IN ADDITION, THERE ARE A NUMBER OF OTHER 
FUNCTIONS THAT ARE PERFORMED WITHIN THE OML LOGIC. SOME 
ADOITIONAL FUNCTIONS ARE: 



1. 



ROTATION. 



B 



2. A FIND LOU ZERO TEST. 



3. 



4. 



G8(PH,PL,19-O)0 



i — r 



GB 



S 



SPECIAL GATING FUNCTIONS THAT ALLOW REGISTERS TO 
BE PACKED AND UNPACKED. THE PACKING RESULTS IN 
PUTTING BITS 0-15 OF A 20-BIT REGISTER INTO BITS 0-15 
OF ONE OFThCTWO 16-8 IT REGISTERS. ANO PLACING BITS 
16-19 OF THE SAME 20-BIT REGISTER INTO BITS 0-3 OF 
THE OTHER 16-BIT REGISTER. UNPACKING REFERS TO 
PUTTING THE SAME BIT PORTIONS OF TWO 16-BIV REGISTERS 
INTO A 20-BIT REGISTER, THAT IS. THE INVERSE OF THE 
PACK OPERATION. 

PARITY GENERATION ON DHL RESULTS. SINCE OHL OPERATIONS 
TYPICALLY DESTROY PARITY. THIS ALLOWS a* RESULTS TO 
BE GATED BACK OUT ON THE GB WITHOUT GENERATING PARITY 
ERRORS . 



A MATCH OF THE TWO DHL'S, 
OPERATION. 



THIS INSURES THEIR CORRECT 



COMPOSITE OIAGRAM NO. 1 SHOWS HOW ALL OF THIS LOGIC IS 
PARTITIONED WITHIN THE CIRCUIT PACKS THAT MAKE UP THE OML 
LOGIC. AS SHOWN. THE OML LOGIC IS DUPLICATED ANO THE 
VERIFICATION OF THIS DUPLICATION IS PERFORMED BY A 
MATCHER ATTACHED TO OHL 1 ANO TO THE GATING BUS. ET.CH 
TIME A RESULT IS GATED OUT OF OML ONTO THE GB, TVE 
RESULT OF THAT GATING OPERATION IS CHECKED WITH THE 
CORRESPONDING RESULT COMING FROM OML 1. IF AN ERROF . 
OCCURS. THE OHL MATCH BIT ERROR WILL BE SET IN THE !A CC 
ERROr< REGISTER. NORMALLY THIS IS A "FATAL" ERROR AND WILL 
CAUSE THE 3A CC TO DO A "STOP ANO A SWITCH". 

AS SHOWN IN SYMBOL 9. AN ABILITY IS PROVIOED TO DIVERT THIS 
DML MATCHER TO AN "INTERRUPT" ERROR. THIS IS TYPICALLY 
USED WHEN CHECKING THE VALIDITY OF 'HE OPERATION OF THE 
I/O CHANNEL. IN THIS CASE, THE DML MATCH ERROR CAUSES AN 
INTERRUPT ERROR ANO THEREFORE, THE HANDLING OF THE ER*" < 
INDICATION IS MUCH LESS SEVERE. 
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FUNCTION 







FN REGISTER 


BIT 


PERF0RMED 


'/ 


b 5 
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Tie f(AR.BR)] 
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1 








1 


AR • BR 


7 





1 





AR ♦ BR 
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1 


1 


AR 
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1 





AR ♦ 55 
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i a 


t * 


BR 
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AR.BR • AR.BR 
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i i 


1 


AR.BR 


1 










AR ♦ BR 


9 




o a 


t 


a1.br » as. SB 


10 




1 





BR 


11 




1 


1 
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1 





AR 
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1 


AR.BfS 
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i 1 





AR.BR 
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1 
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PART OF- FS 2 

DATA MANIPULATION L0GIC (DHL) 

COMPOSITE DIAGRAM 2 

DHL GATING FUNCTI0NS( EXCEPT R0TATE) 



SEE FS 1 
SHEET 81 GO 



HI8(NA)X FN 
RAR X FN 



GH: 



*! 



.1... 



i_i 



800LEAN STATES 



G8<PH,PL, 
13-0)6 ^ 



GB(1,0) 



G8 (PH, PL, 15-00) 



GB (PH, PL. 19-00) 



GB (03-00) 



GBL4 X ARHA^ c G 



[TARH] 



AR( 19-16) 



i_i 



GB X AR(20) , 



[TAR] 
[TAR01 



C,G 



(PS/PL, 19-00) 



3H 



GB X flR(lb) . 



[TARL] 



C.G 



(PH, PL, 15-00) 



i_l 



GB X AR(2), 



[TAR2] 

AR (0,1) 



C.G 



i_i 



PH 



19 



AR 




V PARITY 7 



© 



PH" =PH • PH4 
AR (1 ,PH' ,19-16) 



AR (PH"j>L.19-00) 



ARH4 X GBL4. 



[FARM] 



MM X GB. 



GB (PH.PL.03-00) 



[FARH] 



AS (PH'.PI.I9-C0) 



GB 



OB (PH. PL. 19-00) 



AR XGB, 



[FAR] 



AR (19-00) 



AOO UHG 
0VERFL0US ■ 

T8 OS 
AOO SH0HT ' 
JJVERFL0WS 



.(SEE FS 1 SHEET B1GL) 



DO SH0HT ■•"i 
VERFLflUS 
TB OS _i 



(SEE FS1 
SHEET.. B1GI.) 



19 



AR (Plf. PL. 15-00) 



• G 



GB (PH, PL. 19-00) 



ARL X GB 



[FARL] 



ADL 



ADS 



AD»1 



CIRCUIT OPERATION 

THERE ARE THREE MAIN REGISTERS WITHIN THE DHL. THE FUNCTION REGISTER, THE AR REGISTER. 
ANO THE BR REGISTER. A BOOLEAN OR AOO OPERATION 'S PERFOWEO BY LOADING THE FUNCTION 
REGISTER WITH THE OESIRED STATE AND. IN ADDITION. TV.J AR REGISTER ANO THE BR REGISTER 
ARE LOADEO WITH THE OPERANOS OF THE OPERATION TO BE PERFORMED. FOR EXAMPLE, IF A BOOLEAN 
OPERATION IS TO BE PERFORMED ON TWO REGISTERS, EACH REGISTER IS LOADED INTO THE AR ANO 
BR RESFECTIVaY. THE BOOLEAN FUNCTION 'S LOADED INTO THE FUNCTION REGISTER. ASSUME 
THE TWO REGISTERS ARE TO BE AND'ED TOGETHER «<0 THEREFORE, THE STATE 1110 WOULD 
BE LOADEO INTO THE HIGH 4 BITS OF THE FUNCTION REGISTER (SEE ENTRY 14 IN TABLE A). IT 
SHOULO BE NOTED THAT FOR THE FOLLOWING BOOLEAN OPERATION. NONE OF THt AOO STATES CAN 
BE ACTIVE (BITS 1 THROUGH 3 OF THE FUNCTION REGISTER MUST EOIIAL ZERO) FOR THIS OPERATION 
THE BOOLEAN FUNCTION, WHEN LOADED IN THE FUNCTION REGISTER, ENABLES COMBINATIONAL LOGIC 
TO ATTACH THE OUTPUT OF THE AR ANO THE BR TO PERFORM THE OESIGNATED BOOLEAN FUNCTION 
THIS FUNCTION WILL APPEAR AS THE OUTPUT OF THE DHL LOGIC. THE ONLY OPERATION NECESSARY 
TO OBTAIN THAT RESULT IS TO GATE THE 0I1L ONTO THE BUS. SINCE THE BOOLEAN OPERATION 
DESTROYS PARITY, PARITY MUST BE COMPUTEO ON THE RESULTS ANO GATED ONTO THE GB 
SIMULTANEOUSLY WITH THE BOOLEAN FUNCTION OUTPUT. THIS PREVENTS A G8 PARITY ERROR. 
THE ADO OPERATIONS ARE PERFORMED IN EXACTLY THE SAME WAY. 

ALSO SHOWN IN COMPOSITE DIAGRAM 2 ARE ALL THE VARIOUS WATS OF GATING INTO THE AR ANO BR 
ANO GATING FROM THE AR ANO THE BR. THESE GATING PATHS ESSENTIALLY ALLOW THE 
EFFICIENT LOADING OF VARIOUS flELOS OF DATA FROM ONE REGISTER INTO ANOTHER. IT SHOULO 
BE NOTEDJHAT SOME OF THESE GATING OPERATIONS PRESERVE THE PARITY FIELO ANO OTHERS on 
?2™ ■i P !???" ATE CAUn0N SH0UL0 BE "S™ IN W"* 11 S^ THAT IF PARITY IS NOT PRESERVED 
r^J- \^ % 'oAf„- 0, PWl\V Q ^ U BT O0IMO * B0DLEaN UNCTION ON THE RESULT BEFORE 
GATING THE RESULl OF THAT GATING OPERATION OUT ONTO THE GB). 



FN 



FN (07-01) 



08 (PH, PL, 19-00) 



08 X BR(20) r 
[TBR] 
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_1 
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OB (03-00) 
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. (PL t 07-00) 



LA 



OB X BR(4L 

T* CO 

[T8R4] 



(03-00) 



li 



B 



PH 



PL 
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15 



3R 



BR (19-00) 



G8(PH,PL, 
19-0)0 
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809LEAN FUNCTI0NS 

AOO SH0RT 



OML (19-00) 



GB (PH, PL, 15-00) 



OMt X G8 r 



(FDMLl 



m n ca > 



[FBR] 



BR (PH, PL. 19-00) 



GB (PH. PL. 19-00) 



GB (19-00)0 



PARITY F0R THE DHL X GB 
0PERATI0N IS PROVIDED BY 
PARITY TREES ATTACHED T2 
DHL1 



: 

^GB 
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0«T» MANIPULATION L0GIC (OML) 

COMPOSITE DIAGRAM 2 

R0TATE LgGIC (DHLS) 



• ) 











TABLE B 






MISCELLANEOUS DECOOER ASSIGNMENTS 


FUNCTION 


TO FIELD PAIR 


FR0M FIELD PAIR 


NET NAME (PIN N0.) 


NETNAME (PIN N0.) 




f'AR = > BR ar 


12 


T104L1O (11b), 


T304RDO (21b) 


F204L3O (313). 


F204RCO (014) 






3 


T104L2O (301). 


T304ROO (21b) 


F204L3O (313). 


F204RCO (014) 






4 


T104L2O (301). 


T304RBO (01b) 


F204L3O (313). 


F204RCO (014) 


Hi 







T104L2O (301), 


T304R7O (015) 


F204L3O (313). 


F204RCO (014) 


•5 


BR = > AR Br 


3 


T104L;O (11b), 


T304ROO (21b) 


F204LCO (114), 


F204R9O (214) 


=a 




2 


T104L2O (301). 


T304ROO (21b) 


F204LCO (114), 


F204R9O (214) 






1 


T104L2O (301). 


T304RBO (01b) 


F204LCO (114), 


F204R9O (214) 









T104L2O (301). 


T304R7O (015) 


F204LCO (114), 


F204R9O (214) 


5ET.BRO 




T104L20 (301), 


T304R7O (015) 


F204LCO (114), 


F204RAC (314) 


CLR.BRO 




T104L2O (301), 


T304PBO (016) 


F204LCO (114), 


F204RAO (314) 



(SEE SHEETS B2GF AND B2GG) 
DIRECT 0UTPUTS 
OF ARO REGISTER 



SEE TABLE 8 



m m a 



STH N0. 1 (Ob-2b) S 
P/0 FA1015 



CIRCUIT OPERATION 

ROTATE FUNCTIONS IN THE DHL LOGIC ARE PERFORMED BT THE USE OF 
COMBINATIONAL LOGIC ANO ARE TYPICALLY PERFORMED 4N A 2-STEP 
SEQUENCE. THAT IS. THE ROTATION OF TO 15 POSITIONS CAN BE 
PERFORMED BY GATING THE AR TO THE 8R BY EITHER 0,4,8, 
CR 12 POSITIONS ANO THEN GATING THE BR BACK TO THE AR BT EITHER 
0,1,2, OR 3 POSITIONS. IN THIS MANNER, ANT ROTATE FUNCTION CAN 
BE PERFORMED IN TWO HICROCTCLES OR 300 NS. 

AS SHOWN IN TABLE 8, ONE OF FOUR MISCELLANEOUS DECODER CROSS- 
POINTS IS USED TO GATE THE AR TO THE BR BT THE APPROPRIATE 
NUMBER OF POSITIONS. THIS IS PERFORMED IN ONE M I CROC T CLE. 
ON THE FOLLOWING MICROCYCLE. ONE OF FOUR MISCELLANEOUS DECOOER 
CROSSPOINTS CAN BE USED TO GATE THE 8R BACK TO THE AR. SINCE 
THIS OPERATION ALSO DESTROYS PARITY, IT IS NECESSARY TO RECOM- 
PUTE PARITY ON THE RESULT_OF THE ROTATE FUNCTION. MT1TE FUNC- 

(SEE SHEETS B2GF ANO B2GG) 
OIRECT 0UTPUTS 
OF BRO REGISTER 
/ 



SEE TABLE B 
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I* S 



g g 



-• G 



ENABLE R0TATE 
BUS INT0 BRO 



^?7 



?! 

a 



g g 



CIRCUIT OPERATION (CONT) 

TIONS DESTROY PARITY BECAUSE PARITY IS TYPICALLY MAINTAINED 
OVER AN 3tBIT_FIELE AND THE ROTATE IS PERFORMED OVER A lb-BIT 
FIELD. IN ADDITION TO THE ROTATE DATA ORIGINATING FROM 
THIS SYMBOL 00. 1. THE MISCELLANEOUS DECOOER CROSSPOINTS 
THAT ENABLE THE ROTATE FUNCTIONS ARE "OR" ED TOGETHER 
ANO SENT TO THE AR OR THE BR. THIS ALLOWS THE ROTATED OATA 
TO BE GATED INTO THE RESPECTIVE REGISTER. 

THE DHL PARITY TREE TO COMPUTE PARITY OVER THE LOW 
8 BITS OF THE DHL LOGIC IS LOCATED ON THE CIRCUIT PACK. 
NOTE THAT !T IS THE OUTPUT OF THE DML T THAT INPUTS 
INTO THIS PARITY TREE. NORMALLY, THE OUTPUT OF OML 1 
FLOWS INTO THIS PARITY TREE ON A DC BASIS. THEREFORE, 
AS SOON AS A GATING SIGNAL IS RECEIVED TO GATE THE DML 
TO THE BUS. THE PARITY TREE IS STABLE TO ALLOW THE GATING 
OF THE COMPUTED PARITY BIT. IN THIS CASE PL. OUT ONTO 
THE GB. 
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CIRCUIT OPERATION 

WHEN THE FUNCTION REGISTER IS LOADED. ITS OUTPUT 
STATE; DEFINE THE FUNCTIONAL OPERATION TO BE PER- 
FORMED BY THE DHL. THE DEFINITION OF THE BOOLEAN 
FUNCTION STATES ARE DEFINED ON SHEET B2GB. THE 
OPERATION OF THE THREE OTHER BITS OF THE FUNCTION 
REGISTER ORE OS FOLLOWS: 

ODD LONG ENABLES THE AOO LOGIC IN DHL TO 
PERFORM A 20-BIT ADO. THE OVERFLOW FROM BIT 
19 OF THE ADO OPERATION IS CATEO INTO THE MCS 
REGISTER WHEN THE RESULT OF THE AOO OPERATION 
IS GATED ONTO THE GB. 

AOO SHORT PERFORMS IN ZXACTLT THE SAVE HAY 
OS 000 LONG EXCEPT THAT IT PERFORMS A Ib-SIT 
OOD OND THE 0VERFLOW BIT IS IS GATED TO THE DS. 

aOD.1 IS USEO IN CONJUNCTION WITH AN AOO LONG 
OR AN AOD SHORT AND SIMPLY 000*1 TO THE RESULT 
OF THE SUM OF EITHER OF THESE TWO AOO OPERATIONS. 

ON ADDITIONAL FUNCTIONAL STATE HAS BEEN GENERATED 
WITH THE USE OF THE AOO LONG ANO THE AOO SHORT 
TOGETHER, -AS SHOWN IN SYMBOL 2. THIS FUNCTIONAL 
STATE ENABLES A SPECIAL TEST OF THE HIGH S BITS OF 
THE AR REGISTER. THIS TEST WILL BE EXPLAINED IN 
A FOLLOWING PARAGRAPH. 

THE FUNCTION REGISTER IS LOAOED FROM THE NEXT 
AOORESS FIELD OF THE MIR. THE CONTROL TO LOAO THE 
FUNCTION REGISTER ij ALSO OEFINED BT THE NEXT 
ADDRESS FIELD . THE UPPER 4 BITS OF THE NEXT 
AOORESS FIELD KFIJK A 2-0UT-0F-4 COOE. ONE OF 
THOSE COOES IS USEO TO LOAD THE LOW A BITS OF THE 
OF THE NEXT ADDRESS FIELO INTO THE FUNCTION 
REGISTER. THIS OECOOER IS CALLED THE NEXT AOORESS 
AUXILIARY DECODER CONTROL. THE FINAL STAGE DECOOING 
IS CONTAINEO ON THIS SYMBOL NO. 2 AS SHOWN. 

THERE IS ALSO A MAINTENANCE PATH TO LOAD THE 
FUNCTION REGISTER. THE SOURCE OF THE DATA FOR THE 
FUNCTION REGISTER COMES FROM THE RETURN ODORESS 
REGISTER ANO OR'S ONTO THE SAME INPUT PATH OS FROM 
THE NEXT AOORESS FIELD. A SEPERATE CONTROL IS 
PROVIDED TO LOAO THIS PATH. IT IS A MISCELLANEOUS 
DECODER CONTROL. AS SHOWN. 

ALSO CONTAINED ON SYMBOL NO. 2 IS THE FIND LOW ZERO 
LOGIC. THIS LOGIC CONVERTS THE POSITION OF THE LOW 
OROER ZERO FOUNO IN THE AR REGISTER (COPY 0) ANO 
CONVERTS IT INTO A BINARY NUMBER REPRESENTS THE 
POSITION OF THIS LOU OROER ZERO. IN ADDITION, IF 
THERE ARE NO ZEROS FOUNO. A SIGNAL IS ACTIVATED THAT 
INDICATES THE AR iS ALL ONES. THE RESULT OF THIS 
SIGNAL IS GATED INTO THF OS BIT OF THE MSC REGISTER 
WHEN THE FIND LOW ZERO [EST IS ENABLEO BY A 
MISCELLANEOUS DECOOER CROSSPOINT. A MISCELLANEOUS 
OECOOER CROSSPOINT IS USED TO ACTIVATE THE FINO 
LOU ZERO TEST AND AS SUCH. GATES THE BINARY OUTPUT 
TO THE LOU 4 BITS OF THE BRO REGISTER (SEE COMPOSITE 
DIAGRAM 7). 

AN ADDITIONAL TEST PERFORMED ON THE AR IS USEO TO 
DETECT THE CONSTANT 'ONE* IN BITS B THROUGH IS OF 
THE AR. IF THIS CONSTANT IS FOUNO, A SIGNAL IS 
ACTIVATED. THIS SIGNAL IS GATED TO THE DS BIT IF 
A FIND LOW ZERO TEST IS PERFORMED AND THE AOO LONG 
AND AOO SHORT STATES ARE ACTIVATED IN THE FUNCTION 
REGISTER. THE PRECEEOING RESULT WN CIRCUITRY 
BEING USEO IS CatON BETWEEN THE FINO LOW ZERO TEST. 
THE AOD LOGIC. ANO THE SPECIAL TEST PERFORMED ON 
BITS 8 THROUGH IS OF THE AR. 
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COMPOSITE DIAGRAM 5 
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COMPOSITE DIAGRAM 6 
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COMPOSITE DIAGRAM 8 

TABLE C (DLMO) 



B 



ABBREVIATIBN 



TBR 
TAR 
TARH 

TBR8 

TBR4 

TARO 
TARL 

TAR2 



FUNCTION 



GB=> BR (22) 

GS=> AR (22) 

Gfi (0-3)=AR (16-19) 
N8 PARITY BITS 
CHANGED IN AR 

GB (0-7, PL» 

BR (0-7. PL) 

ALL BTHER BITS 

BF BR ARE 

UNCHANGED 

GB (0-3)=> BR (0-3) 

ALL BTHER BITS 

BF BR ARE 

UNCHANGED 

GBO ARO (22) 

GB (0-15, PL. PH) 
AR (0-15. PL, PH) 
AR (16-19) ARE 

UNCHANGED 

GB (0-1 )=> AR (0-1) 
ALL BTHER BITS 
BF AR ARE 
UNCHANGED 



SYM NB. 3 (06-25), FA1012 
SYM NB. 4 (06-27). FA1012 
TB FIELD 
NETNAME (PIN NB.) . 



T3B4L70 (118). T1B4R10 (318) 
T3B4LB0A (109). T1B4R10 (318) 



T3B4L70 (118), T1B4R20 (019) 

T3B4L70 (118), T1B4R40 (219) 

T3B4LB0A (109), T1B4R20 (019) 

T3B4LB0A (109). T104R4O (219) 

T3B4LD0 (010)*, T1B4740 (219) 



SYM NB. 2 (06-28). FA10I4 

TB FIELD 

NETNAME (PIN NB.) 



T3B4L70 (116), T1B4R10 (016) 

T3B4B0A (313), T104R1O (016) 

T3B4LD0 (316), T104R1O (016) 

T3B4L70 (U6), T1B4R20 (315) 

T3B4L70 (116), T104R4O (115) 

T3B4LB0A (313), T1B4R20 (315) 

T3B4L80A (313), T1B4R40 (115) 

T3B4LD0 (316). T1B4R40 (115) 



* SYM NB. 4 BNLY 







TABLE D (OMLO) 




AB8REVIATIBN 


FUNCTIBN 


SYH NB. 3 (06-25). FA1012 

SYM NB. 4 (06-27). FA1012 

FRBM FIELD 

NETNAME (FIN NB.) 


SYH NB. 2 (06-28) FA1014 

FRBM FIELD 

NETNAHE (PIN NB.) 


FAR 
FARL 

: FARH 

FBR 
FOWL 

FARH4 


AR=> GB (22) 

AR (0-15,PL,PH-)' 1 
=> GB (0-15, PL, PH) J 

AR (0-19. PL. PH') "1 
=> GB (0-19. PL, PH) J 

BR=> GB (22) 

DHL-> GB (22) 

AR (16-19. PH4.1) ] 
=> GB (0-3.PL.PH) J 


F3B4L70 (212), F1B4R10 (111) 
F3B4LB0A (3ii)' F1B4R10O11) 

F3B4LD0 (312). F1B4R10 (111) 

F304LEO (014), F1B4R20 (214) 
F3B4LB0A [j]*)' F1B4R40 (012) 


F3B4L70 (314). F134R10 (113) 
F3B4LB0A (311), F1B4R10 (113) 

F3B4LD0 []\ly F1B4R10 (113) 

F3B4LE0 (213), F1B4R20 (014) 
F3B4LB0 (311), F104R4O (013) 

F3B4LB0 (311), F1B4R80 (312) 



NOTE: 

I. AR(PH') » AR(PH) ♦ AR(PH4) 
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CIRCUIT OPERATION FOR COMPOSITE DIAGRAMS 5-8 

THE FOLLOWING CIRCUIT OPERATION DESCRIPTION COVERS 
COMPOSITE DIAGRAMS 5,6, ANO 7. SINCE EACH OF THESE 
COMPOSITE DIAGRAMS CONTAINS PORTIONS OF THE ARO, 
BRO REGISTER AND THEIR ASSOCIATED ADO ANO BOOLEAN 
LOGIC, ONLY COMPOSITE DIAGRAM 7 MILL BE DESCRIBED 
IN DETAIL. THE OPERATION OF THE OTHER BITS OF 
THE AR ANO BR CAN BE ASSUMED TO BE IDENTICAL UNLESS 
DESCRIBED OTHERWISE. 

THE ARO AND BRO REGISTERS CAN BE LOADED DIRECTLY 
OFF OF THE 08 IN ANALOGOUS MANNERS AS ALL OTHER. 
REGISTERS IN THE 3A CC. IN ADOITION, THERE ARE A 
If SPECIAL 6AT-m6- PATHS THAT ALL O W O P E R A TI ONS - 
TO BE EFFICIENTLY PERFORMED WHEN GATING IN OR OUT OF 
THESE REGISTERS. TABLE C INDICATES THE ABBREVIATION, 
THE FUNCTIONAL DESCRIPTION, AND THE BACKPLANE 
SIGNALS THAT ENABLE THAT FUNCTION TO BE PERFORMED 
FOR EACH OF THE VARIOUS METHODS OF LOADING "TO" THE 
AR OR BR FROM THE GB. SIMILARLY, TABLE D, GIVES THE 
ABBREVIATION, FUNCTION DESCRIPTION, ANO THE 
BACKPLANE SIGNALS THAT ENABLE THAT FUNCTION TO BE 
PERFORMED FOR EACH OF THE METHODS OF LOAOIN') "FROM" 
THE AR ANO THE BR ONTO THE GATING BUS. THE GATING 
OPERATIONS IN GENERAL ARE FAIRLY STRAIGHTF0RWA30 
AND ARE EASILY UNDERSTOOD BY LOOKING AT THE GATING 
PATHS INVOLVEO. THE MAJOR COMPLEXITY IN UNDER- 
STANDING THESE OPERATIONS IS IN DETERMINING WHEN THE 
PARITY IS PRESERVED OR WHEN THE PARITY IS OESTROYED. 
IF THE LATTER OCCURS. PARITY MUST BE RECREATED WHEN 
GATING DATA BACK OUT ONTO THE BUS FROM RESULTING OML 
OPERATIONS. NOTE THAT IT IS ASSUMED THAT ALL DATA 
ARRIVES AT THE OML WITH GOOD PARITY. IF A OML 
OPERATION DESTROYS PARITY. IT IS NORMALLY ASSUMED 
THAT BEFORE THE DATA IS GATED BACK OUT ONTO THE 
GATING BUS PARITY MUST BE REGENERATED WITHIN THE DML 
SO AS NOT TO CAUSE A PARITY ERROR WITHIN THE 3A CC. 
IF PARITY GENERATION IS REQUIRED. A BOOLEAN LOGIC 
OPERATION IS USUALLY USED. 

FOR EXAMPLE. IF THE ARO REGISTER CONTAINS BAD PARITY, 
THE BOOLEAN STATE THAT SELECTS THE AR FUNCTION OUTPUT 
(SEE ENTRY 12 IN TABLE A OF SHEET 82GB) IS LOADED INTO 
THE FUNCTION REGISTER. THEN A DML GATING OPERATION 
PUTS THE ARO WITH 6000 PARITY ONTO THE GB. NOTE THAT 
BOOLEAN FUNCTIONS ARE PERFORMEO ON 16 BITS OF DATA ONLY 
(0-15), IF PARITY GENERATION IS REQUIRED OVER A 20- 
BIT OATA FIELD, THE ADD LONG FUNCTION MUST BE USED WITH 
THE DATA FOR WHICH PARITY IS TO BE COMPUTEO IN EITHER 
ARO OR BRO AND THE CONSTANT 'ZERO* IN THE OTHER 
REGISTER. ARO OR BRO TYPICAiX'f.TH't '6'ATl*rJG OPcRAi'iONl ' 
IN THE DML HAVE BEEN DESIGNED SO THAT PARITY CAN BE 
PRESERVED. THEREFORE, TIME TO REGENERATE PARITY IS NOT 
REQUIRED. SINCE THESE ARE SOME GATING OPERATIONS THAT 
DO DESTROY PARITY, APPROPRIATE CARE MUST BE TAKEN WHEN 
WHEN USING DML GATING FUNCTIONS. 

FOR EXAMPLE, IF THE BRO REGISTER IS LOADED WITH THE TBR 
FUNCTION, THEN ALL 22 BITS ARE LOAOEO INTO THE BR 
REGISTER. THAT IS. BITS THROUGH 19, THE DATA B<TS. 
AND THE 2 PARITY BITS, PL ANO PH ARE LOADED. THEREFORE, 
THE BR COULD BE GATED DIRECTLY BACK OUT ONTO THE GB 
WITH THE FBR FUNCTION WITHOUT CAUSING G8 PARITY ERROR. 
ON THE OTHER HAND, IF THE T3R8 GATING FUNCTION IS USED 
TO LOAD THE LOU 8 BITS OF THE GB TOGETHER WITH PL BIT 
INTO THE RESPECTIVE BITS OF THE BR, CAUTION WOULD HAVE 
TO BE USED BEFORE GATING THE BR BACK OUT ONTO THE GB. 
THAT IS SINCE ALL OTHER BITS OF THE BR ARE UNCHANGED, 
IT IS NECESSARY TO INSURE THAT THE UPPER BITS OF THE 
BRO CONTAINED GOOO PARITY, BITS 8 TROUGH 19, AND ITS 
RESPECTIVE PARITY BIT PH. 



circuit operation (cont) 

represents the aodress of a mainstore location 
ano therefore it is often required that this 20- 
bit constant be put into two 16-bit registers so 
that it can be saved away in memory. the farl 
function gates from the ar register. bits 
through 15 ano the pl bit ano the ph onto the gb 
into bits through 15. and pl ano ph bits, 
respectively. as shown in composite diagram 5. the 
ph prime bit represents the exclusive or of the 
aro ph bits ano the output of the parity tree 
(ph 4) attached to the high 4 bits of the aro. 
therefore, the parity that is gated onto the ph bit 
of the gb represents the parity that was contained 
in the ar register. it is mooified by whether the 
high 4 bits of the ar, bits 16 through 19. had even 
or odd parity. thus. farl command can be used to 
gate the low 16 bits of the ar into a 14-bit register 
with good parity in a single microcycle. then on a 
subsequent microcycle, the farh4 command can be used 
to gate the high 4 bits of the aro register onto the 
low 4 bits of the gb with the parity being obtained as 
follows. since zeros are gated.jnto all but the low ... 
4 bits of the gb, a one is jammeo into the ph bit 
of the gb. the pl bit of the gb is determined by 
using the direct output of the parity tree (ph 4) 
attached to the high 4 bits of aro. this two step 
gating operation is refered to as packing a register, 
the reverse operation is also performeo in a very 
similar way and is referred to as unpacking. 

to perform aod operations, the ar and the br are 
loadeo by any of the gating commands that loao the 
ar ano br. it should be noted that to perform an add. 
it is not necessary to loao the aro anp the bro with 
gooo parity. the function register 3 loaoed with the 
appropriate ado state. assume it is an ado long, 
the output of the functibn register comes into 
symbols ho. 3 ano 4 ano allows the boolean ano ado 
logic to be configured for the ado state as shown on 
these symbols. as soon as the aro, bro, ano function 
register are loaoed, the ado operations begins. the 
aoder ujed ripple carry logic that propagates from one 
bit position to another. because the aooer logic 
uses this simple carry propagation logic. it is 
relatevely slow. to oecrease its carry propagation 
delay. every other adoer cell has the complement inputs 
from the respeclive bit of the aro or bro. it is not 
necessary to go into the details of this operation 
since this aspect of the aooer logic is transparent at the 
Terminals' of the circuit packs, however, it does 
hake the carry propagate logic somewhat faster, 
one microcycle of delay. is required between the micro- 
cycle in which a dml register is lbaces. the aro. bro 
or the functibn register. ano the microcycle on which 
the results of the ado operation can be gated onto the 
gb. this time is required to allow the aooer logic to 
perform its function ano for the parity generator to 
compute parity on the output of the aooer. the result 
of the ado operation together with the computed parity 
bits is obtained by gating the oml to the gb with the 
fowl function shown in table b. 



AN E*AMFLE OF HOW THESE CKL GATING C'KATIMS ARE USED 

TO EFFICIENTLY PERFORM CERTAIN OPERATIONS IS SHOWN WITH 

THE USE OF TWO OF THE GATING COMMANDS THAT GATE FROM THE 

ARO REGISTER. LET US FIRST ASSUME THE MO HAS BEEN LOADEO OPERATION COMPUTES THE PARITY ON THE 

WITH A 20-BIT CONSTANT. TYPICALLY. A 20-BIT CONSTANT RESULT OF ITS OPERATION. THE BOOLEAN 



THE BOOLEAN OPERATION ON THE ARO ANO BRO REGISTERS 
0»F»ATES IN A SIMILAR MANNER TO THE ADO LOGIC IN THAT 
IT REQUIRES THE FUNCTION REGISTER TO BE LOAOEO 
APPROPRIATELY. IT ALSO USES THE GENERAL PURPOSE 
TRANSLATOR LOGIC ATTACHED TO THE RESPECTIVE BITS OF 
THE ARO AND THE BRO. SINCE THE BOOLEAN COMBINATIONAL 
LOGIC OOES NOT HAVE TO PROPAGATE A SIGNAL BETWEEN THE 
VARIOUS BITS. IT IS SOMEWHAT FASTER IN ITS OPERATION 
THAN THE AOO LOGIC. THEREFORE. IT IS NOT NECESSARY TO 
WAST ONE MICROCYCLE !!£TWEEN LOADING EITHER THE ARC OR 
BRO. AND THE FUNCTION REGISTER ANO THEN LOADING THE 
RESULT OF THE DML TO THE BUS. NOTE ALSO THAT THE BOOLEAN 



CIRCUIT OPERATION (CONT) 

OPERATION, UNLIKE THE ADO, CAN ONLY PERFORM ON 16 BITS 

If OATA. 

THE AOO SHORT FUNCTION PERFORMS IN THE SAME 
MANNER AS THE AOO LONG OPERATION WITH THE ONLY 
DIFFERENCE BEING THAT THE AOD TAKES PLACE OVER 16 
BITS OF DATA ONLY. AS SEEN IN COMPOSITE DIAGRAM 5. 
THE ADO SHORT BLOCKS THE CARRY PROPAGATION LOGIC 
FROM CARRYING INTO THE 16TH BIT OF THE AOO LOGIC. 
IN ADDITION, WHEN THE RESULTS OF THE ADO OPERATION 
ARE GATED ONTO THE BUS WITH THE FDML FUNCTION, THE 
AOO SHORT INHIBITS THE HIGH 4 BITS OF THE OML OUTPUT 
FROM BEING GATED OUT ONTO THE BUS. THE ADD SHORT 
ALLOWS THE CARRY OUTPUT OF BIT 15 TO BE GATEO INTO THE 
05 WHEN THE FDML FUNCTION IS ACTIVATEO. THUS, THE OS 
BIT IS SET WHEN A CARRY OCCURS OUT OF BIT 15 OF THE 
AOO SHORT OPERATION, OR IN OTHER WOROS, IF AN 
OVERFLOW OCCURS ON THE ADO. 

THE AOO LONG FUNCTION ENABLES THE CARRY OUTPUT OF BIT 
19 OF THE AOO LOGIC TO BE GATEO INTO THE OS BIT OF THE 
MCS REGISTER. TKoS, <*£N THE FDML FUNCTION IS ENABLED 
ANO THE RESULT OF THE AOD OPERATION IS GATED ON THE BUS, 
THE OS BIT IS SET IF AN OVERFLOW CONDITION OCCURS OUT 
OF BIT 19 OF AOO LOGIC. 

AS SHOWN IN COMPOSITE OIAGRAM 3, THE ROTATE LOGIC IS 
LOCATED ON A CIRCUIT PACK SEPARATELY FROM THE ONE THAT 
CONTAINS THE ARO ANO THE BRO ITSELF. THEREFORE, THE 
OUTPUT OF THE ARO ANO BRO NEED 10 BE BROUGHT TO THE 
BACKPLANE TO INPUT TO THE ROTATE LOGIC. AS SHOWN 
IN COMPOSITE DIAGRAMS 6 AND 7. WHEN THE GATING SIGNAL 
THAT ENABLES THE ROTATE FUNCTION TO BE PERFORMED, OCCURS. 
IT PUTS THE RESULT OF THE ROTATED REGISTER, EITHER THE " 
ARO OR THE BRO, ONTO A ROTATE BUS. WHICH IS THEN EN- 
ABLED INTO THE ARO OR THE BRO, RESPECTIVELY/ NOTE THAT*. 
THE ROTATE BUS, INPUTS INTO THE SAME LOGICAL GATE AS 
THE GB ITSELF. THEREFORE, IT IS NECESSARY ONLY TO 
ENABLE THE COMMON NODE THAT GATES INTO EITHER THE AR OR 
BR TO ALLOW THE RESULT OF THE ROTATE OPERATION INTO THE 
RESPECTIVE REGISTER. NOTE ALSO THAT THE ROTATE BUS 
OOES NOT MAINTAIN GOOO PARITY. BUT SINCE IT IS ONLY THE 
GB BUS THAT IS REQUIRED (0 tAVE GOOO PARITY, THIS CAUSES 
NO PROBLEM. 

THE FIND LOW ZERO LOGIC THAT IS PERFORMEO ON COMPOSITE 
DIAGRAM 4 IS ENABLED INTO THE BR REGISTER WITH THE 
CONTROL SHOWN IN COMPOSITE OIAGRAM 7. THIS RESULTS IN 
GATING A 4-BIT BINARY NUMBER INTO THE LOW 4 BITS OF THE 
bR CORRESPONDING TO THE POSITION OF THE LOW ORDER ZERO 
lff"ftf£"im'REGTSTER. 

THE CORRECT OPERATION OF THE DML LOGIC IS VERIFIED BY 
GATING THE SAME INFORMATION INTO BOTH OML ANO OML 1. 
WHILE OATA IS WITHIN THE DML. PARITY IS NOT NECESSARILl 
PRESERVED. BUT SINCE DUPLICATION IS PROVIOEO. THE PARITY 
CHECK IS NOT NECESSARY. WHEN THE RESULT OF A OML FUNCTION 
IS TO BE GATED OUT BACK ONTO A GATING BUS. THE TWO OMLS 
MUST BE MATCHED WITH EACH OTHER TO CHECK THE CORRECT 
OPERATION. THE MATCHER BETWEEN THE OMLS IS ENABLEO 
BY THE LOGIC SHOWN IN COMPOSITE OIAGRAMS 5 (G3) ANO 6 
(HI). IN AOOITIOH. THE PARITY THAT IS RECOMPUTED ON 
THE OUTPUT OF THE DML FUNCTIONS IS ENABLEO ONTO THE 
GATING BUS WITH THE LOGIC SHOWN IN COMPOSITE OIAGRAM 
7 (H2). NOTE THAT WHEN THE OUTPUT OF FUNCTIONS (AOO OR 
BOOLEAN) SET UP BY THE CONTROL FROM THE FUNCTION 
REGISTER ARE GATEO TO THE GB, "THE FDML CONTROL IS USED. 
ALL OTHER OPERATIONS THAT GATE TO THE GB FROM THE OML USE 
REGISTER GAT!NC OPERATIONS SUCH AS FARL. FARH, ETC. 
THESE GATING SIGNALS ALSO ACTIVATE THE DHL MATCHER BUT 
THEY DO NOT GATE THE PARITY FORM THE OML PARITY GENERATOR. 
INSTEAO, PARITY IS ASSUMED TO COME FROM THE SOURCE 
REGISTER SELECTED FOR THAT GATING FUNCTION. 
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DATA MANIPULATION LOGIC (DHL) 

COMPOSITE DIAGRAM 3 

ROTATE LOGIC (DML1) 



TABLE E 



CIRCUIT OPERATION 

THE ROTATE (OGIC FOR DHL 1 WORKS EXACTLY THE SAME AS THE 
ROTATE LOOK FOR D3L 0. (SEE SHEET B2GC) ' COMPOSITE 
DIAGRAM 9 ALSO HAS THE DML PARITT TREE. IN THIS CASE, IT 
IS THE PARITT TREE THAT GENERATES PARITY HIGH (PH) FOR 
THE 39. IT ALSO OPERATES IN THE SAME MANNER AS THE 
PAfi.TY LOW PARITY TREE OESCRIBEO ON SHEET 82GC. 








MISCELLANEOUS DECODER ASSIC 


NMENTS 








TO FIELD PAIR 


FROM 


FIELD PAIR 


FUNCTION 




NETNAME 


(PIN NO.) 


NETNAME (PIN NO.) 




'AR - > BR BY 


17 


T104L10 (116). 


T304RDO (216) 


F204L30 (313). 


F204RC0 (014) 






8 


T104L2O (301), 


T304RDO (216) 


F2B4L30 (313). 


F204RCO (014) 






4 


T104L2O (301). 


T304RBO (016) 


F204L3O (313). 


F204RCO (014) 









T104L2O (301). 


T304R7O (015) 


F204L3O (313), 


F204RCO (014) 


*— 


BR = > AR BY 


3 


T124L10 (116). 


T304RDO (216) 


F204LC0 (114), 


F204R9O (214) 


h- 




5 


T104L2O (301), 


T304RDO (216) 


F204LC0 (114), 


F204R90 (214) 


2= 




1 


T104L2O (301), 


T304RBO (016) 


F204LC0 (114), 


F204R9O (214) 









T104L2O (301), 


T304R70 (015) 


F284LC0 (114), 


F204R9O (214) 


SET. 810 




T104L2O (301), 


T304R7O (015) 


F2B4LC0 (114), 


F204RAO (314) 


CLR.8R0 




T104L2O (301). 


T304R3O (016) 


F204LC0 (114), 


F204RAO (314) 



SEE SHEETS B2GM AND B2GN 
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OF AR1 R EGISTER 
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SEE SHEETS R2GM AND 82GN 
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SEE SHEETS 82GM AND 32GN 
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OATA MANIPULATE UGIC (OML) 

COMPOSITE DIAGRAM 10 

FUNCTION REGISTER AND FLZT LUGIC 



(SEE SHEET B1G0) 
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FgR BITS (15-08) I 
»F 

AR= (00000001) 



euvvv 9 



SYM N0. 6 (06-21) 

PART 1 0F 2 
P/B FA1013 



SEE TABLE A 
SHEET B2GB 
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FN1 HUT PUT 
(■SEE SHEETS B2GH AND B2GN) 
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FIND L0U ZER? L1GIC 1 
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FLZ1 0UTPUT 
(SEE SHEET 82GB) 



CIRCUIT QPC3ATI0N 

THE FUHUION REGISTER AN0 THE FIII0 LOW ZERO LOGIC FOR 
DHL 1 WORKS THE SAME AS THE LOGIC AT THE 
FUNCTION REGISTER AN0 FIND LOU ZERO LOGIC FOR DHL 0. 
SEE SHEET B2G0 FOR CIRCUIT OPERATION. 
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DATA MANIPULATION L0OIC (DHL) 

COMPOSITE DIAGRAM 1 1 

DMLI (19-16) OR, BR AND ADO L0CIC 



CIRCUIT OPERATION 
(SEE SHT S20P) 
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ftBR 



FAR.FARH 



FARL 



FARM 



S AOOLGO 



F304LBO 



F104R8O 



FBR. 



FAR.FARH. 



FARL^ 



FDHL 



FARH4. 



°0 



syh N0. 6 (O6-21) 

PART 2 0F 2 
P/B FA1013 



notes: 

1. when ant of these functions are active they 
inhibit the dhl gating path to the dm11 bus 
uhich inputs to the dhl hatcher. 



CLR BR (19-16) 



SET BR (19-16) 
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DATA MANIPULATE LBGIC (DHL) 

COMPOSITE DIAGRAM 14 



TABLE F (DLMt) 



ABBREVIATE 


FUNCTE 


SYM NB. 7 (06-25). FA1012 

SYM NB. S (06-27). FA1012 

TB FIELD 

NETNAHE (PIN NB..) 


SYM NB. .6 (06-28). FA101J 

TB FIELD 

NETNAHE (PIN NB.) 


TBR 


G8=> BR (22) 


T3B4L70 (118), T1B4R10 (318) 


T3B4L70 (116), T1B4R10 (016) 


TAR 


GB=> AR (22) 


T3B4LB0A (109), T1B4R10 (318) 


T3S480A (313), T184R10 (016) 


TARH 


GB (0-3) = AR (14-19) 
N3 PARITT BITS 
CHANGED IN AR 




T3B4LD0 (316), T1B4R10 (016) 


TBR8 


GB (0-7.PDO 
BR (0-7. PL) 
ALL BTHER BITS 
if AR ARE 
UNCHANGED 


T3B4L70 (118). T1B4R20 (019) 




TBR4 


GB (0-J)«> BR (0-3) 
ALL BTKER BITS 
9F BR ARE 
UNCHANGED 


T3B4L70 (118), T1B4R40 (219) 




TARL 


GB (0-15, PL. PH) 
AR (0-15, PL, PH) 
AR (16-19) ARE 

UNCHANGED 


T3B4LB0A (109). T1B4R40 (219) 




TAR2 


GB (0-1 )*> AR (0-1) 
DLL 0THER BITS 
3F AR ARE 


T3B4LD0 (010)*. T104R4O (219) 




. • . ' ■ 


UNCHANGED 







CIRCUIT OPERATION 

THE OPERATION OF THE GATING PATHS FOR DHL 1 ARE 
EXACTL. AS FOR OML 0. AND, FOR THE AOO AND THE 
BOOLEAN LOGIC. THE ONLY EXCEPTinw |S THAT FOR DHL 1. 
THE PARITY BITS 00 NOT HAVE TO BE MAINTAINED AND 
THEREFORE, THE LOGIC IS OMITTED. NOTE THAT THIS IS 
BECAUSE THE PARITY IS KEPT IN DHL FOR THOSE 
OPERATIONS WAT PRESERVE PARITY. IF PARITY MUST 
BE COMPUTED, PARITY IS ACTUALLY OBTAINED BY A PARITY 
TREE ATTACHED TO THE OUTPUT CF DHL 1 , AS SHOWN ON 
SHEET B2GA. THE ONE OTHER OPERATION THAT DHL 1 DOES 
NOT PERFORM, THAT IS PERFORMED IN DHL 0, IS THE 
GATING INTO THE ARO REGISTER. THAT IS, IT !S POSSIBLE 
TO LOAO INTO THE ARO REGISTER OF OML WITHOUT LOADING 
INTO OML 1. THIS ALLOWS DISSIMILAR CONTENTS TO RE 
GATED INTO THE TWO DHL'S SO THAT MAINTENANCE CAN BE 
PERFORMED ON THE OML LOGIC TO CHECK THE CORRECT 
OPERATION OF THE MATCHERS. 



X SYM NB. 8 BNLY 
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i 



G 







TABLE G CDML1) 




ABBREVIATE 


FUNCTIBN 


SYM NB. 7 (06-25) FA1012 

SYM N0. 3 (06-27) FA1012 

FRBH FIELD 

NtTNAME (PIN NB.) 


SYM NB. 6 (06-28) FA1013 

FRBH FIELD 

NETNAHE (PIN NB.) 


FAR 


ARO GB (24) 


FJB4L70 (212). F'IMMItIO (HI) 


fMttM (3I4). KiBAS.U OH) 


FARL 


AR (0-15, PL. PH') 

=> GB (0-15. PL. PH) J 


F3B4LB0A (311). F1B4R10 (lit) 


F3B4LB0B (311), F1B4R10 (113) 


FARH 


AR (0-19. PL. PH' ) 1 
=> GB (0-19. PL, PH) J 


F3B4LD0 (312), F1B4R10 (111) 


F3B4LD0 (114). F1B4R10 (113) 


■FB* 


BR=> GB (22) 


F3B4LE0 (014). F104R2O (214) 


F3B4LE0 (213). P1B4R20 (014) 


FARH4 


AR (16-19. PH4.1) 
-> GB (0-3.PL.PH) J 




F3B4LB0 (311). F1B4R80 (312) 



NOTE: I AR(PH') - AR(PH) ♦ AR(PH4) 
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DATA HANIPULiTIBN LBGIC (PM.) 

COMPOSITE DIAGRAM 15 

DML HATCHER 



B 



G 



DM111 9C -OML1 OOO 

(SEE SHEEr B2GL,B2GM,B2GN) 




circuit o, ' .ratich 

THE JML HATCHES THE OUTPUT OF THE DI'L 
WITH THE OUTPUT CF THE DHL 1 . THE HATCH IS 
PERFORMED BY GATING DHL ONTO Tli£ GB AND THEN 
MATCHING. THE CONTENTS OF THE GB WITH THE DML 1. 
S'NCE THE GB IS USE1 C 0R MANY OT tER OPERATIONS 
OTHER THAN DHL GATING FUNCTIONS, THE MATCHER MUST 
EE STROBED ONLY WHEil GATING DML TO THE GU. 

THE OML MATCHER ERROR RESULTS IN SETTiNG BIT 4 OF 
THE ERROR REGISTER. THIS ERROR IS IN A CLASS Of 
ERRORS REFERRED TO AS F„lAL ERRORS. THEY MILL 
TYPICALLY CAUSE THE 5A CC TO SiOP AM) SWITCH TO WE 
OTHER 5A CC. TO PROVIDE THE ABILITY TO USE THE DML 
MATCHES FOR MATCH RUCTIONS THAT CAUSE A LESS SEVERE 
RFCOVERY STRATEGY T'A AN ERROR OErECTEO, AN ADDITIONAL 
CONTROL FEATURE IS ! ICLUDED. THiS CONTROL 15 ACTIVATED 
BY THE NEXT ADDRESS FIELD AUXILIARY OECOCER AND RESULTS 
IN GETTING THE MATCH DIVERT FLIP-FLOP IN COMPOSITE 
DIAGRAM 15. THIS FLIP-FLOP CAUSES THE DML ERROR TO n E 
AVERTED TO A SO CALLED 1/0 MATCrl ERROR (BIT FL OF THE 
ERROR REGISTER! WHICH IS AM ERROR iKIEHRUPT. IT IS 
USUALLY USED 74 CHECK THE VALIDITY if 1/4 CHANNEL 
0PERATI».5. 



DML MATCHER 
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SETS BIT 4 

3F ZR REGISTER 
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INTERCONNECTION AND FLOW DIAGRAM 
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1. PER - FF3H" AIIC r 0" FIELO DCMOINC 
ASSIGNMENTS SEE i 0TE 512. 
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R0-R15 

(BITS 14 ANO 06) 

GRBT1406 

06-16 

FA1010 

A 



SEE C0W0SITE DIAGRAMS 1-5 



CM CM 
OO 



ooo 



UJClvO 

cr cr cr 
da ^i 

IfNlftCVI 

OOO 



l| V 



ISO 
wn CM 



aicr 

ss 



■r 51 



^J° 



5VG0616T -j 



SYMB0L N0. 4 
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(BITS 15 AND 05) 
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GENERAL REGISTERS (RO-R15) 
INTERC0NNECTI0N ANO FL0U DIAGRAM 
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FUR "FRfW" FIELD ANO "T8" 
ASSIGNMENTS SEE N8TE 512. 
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(BITS 11 ANO 03) 
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(BITS 10 ANO 02) 
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PART 3F FS 5 

INTERC0HNECTI0N AND FLBU 0IAGRAM 
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5A CENTRAL C3NTR0L 



g) 



DUG SIZE 

II 
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B3AB 
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PART OF FS 3 

GENERAL REGISTERS (RO-R15) 



MfflBSlC QEEMIIQH 

G8PH0 PARITY HIGH OF THE GATING BUS 

GBF10 PARITY LOW OF THE GATING BUS 

G800O-GB150 BITS 0-15 OF THE GATING BUS 

IGBPH<E,F)0 INPUTS TO PARITY HIGH OF THE GATING 
BUS CICJ 

IG8PH1C-IGBPH1E OUTPUTS OF PARITY HIGH OF THE GATING 

BUS [IC] 

IG8PLE0 OUTPUTS OF GATING BUS Hf PL CIC1 

IGBPLFO OUTPUTS OF GATING BUS BIT PL tIC] 

IGBPL1C-IGBPL1E OUTPUTS FROM PARITY LOW OF THE GATING 
BUS CIC3 

IGB0OE0-IGB15E0 INPUTS TO GATING BUS SITS 0-15 CIC3 

IGF00FO-IGB15FO INPUTS TO GATING BUS BITS 0-15 CIC1 

IGB001C-IGB151C OUTPUTS OF GATING BUS 00-15 CIC1 

IGB001D-IBG151O OUTPUTS OF GATING BUS 00-15 CIC3 

IBG001E-IBG151E OUTPUTS OF GATING BUS 00-15 CIC1 

IO0PH0 PARITY HIGH OF THE IOD REGISTER 

IODPLO PARITY LOH OF THE IOD REGISTERS 

IOD000-I0O150 BITS 0-15 OF THE IOD REGISTER 

MOIOORBO MISC. DECODER. GATE THE IOD TO R11 

R10.PH0 PARITY HIGH OF GENERAL REGISTER 10 

R10.PL0 PARITY LOH OF GENERAL REGISTER 10 

R10.000-R10.150 BITS 0-15 OF GENERAL REGISTER 10 

R9.PH0 PARITY HIGH OUTPUT OF GENERAL REGISTER 9 

R9.PL0 PARITY LOH OUTPUT OF GENERAL REGISTEk 9 

R9.000-R9.150 BITS 0-15 OF GENERAL REGISTER 9 
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3A CENTRAL CONTROL 



BELL LABORATORIES S0~1 C900"01 

wti«:iO H u. s. a. | 



DUG SIZE 

a 



ISSUE 

3A 



BJAC 
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PART OF FS 3 

GENERAL REG1STER3CR0-R15) 







SYMBOL NO 


. 1 










SYMBOL NO. 1 


(CONT) 








SYMBOL NO. 2 


(CONT 


) 




R0-R15 












R0-R15 












R0-R15 










(BITS PH ANO 


PL) 










(BITS PH AND PL) 












(BITS 15 ANO 07) 








EQPT 




ELEH 








EOPT 


ELEM 










EOPT 


ELEH 






DESIG 


LOC 


CODE 


1DENT 


OPT 




DESIG 


LOC 


COOE I DENT 


OPT 




DESIG 




LOC 


COOE I DENT 


OPT 




GRBTPHPL 


06-1S 


FA1010 


A 






6R8TPHPL 


06-14 


FA1010 A 




GRBTI507 


06-17 


FA1010 A 




LEAD 








TERM. 


LEAD 






TERM. 


■»■ v — 


LEAD 








TERM. 




DESIG FUNC 


TERM. 


DESTINATION 


NOTE 


MOD 


LOC 


DESIG FUNC 


TERM. 


DESTINATION NOTE 


MOO 


LOC 


OESIG 


FUNC 


TERM. 


DESTINATION NOTE 


MOO 


LOC 


FJZ04R31 


1C 


5/4 




F204R31 


2G7 


T204R60A I 


312 


1/11 


T204R60 


2A1 


GB150 


I 


208 


2/3 


GB.BIO 


2A4 


FJ204R51 


IC 


5/4 




F204R51 


ZGS 


T204R90A I 


112 


1/11 


T204R90 


2A1 


1GBO/E0 


1 


IC 


5/7 


TA8 


SA5 


FJ304RB1 


ic 


5/4 




F304RB1 


3G3 


T304RB0A I 


ooz 


1/11 


T304R80 


3A1 


IG807F0 


I 


IC 


5/7 


TBS 


SA6 


FJ304RD1 


IC 


5/4 




F304RD1 


3G3 


T304RD0A I 


301 


1/11 


T304RD0 


3A2 


IG8071C 





IC 


5/7 


G8.A01C 


2H5 


FJ304RE1 


IC 


5/4 




F304RE1 


2G7 


T304RE0A I 


101 


1/11 


T304RE0 


2A0 


IG80710 





IC 


5/7 


G8.A01D 


2H5 


FJ304R71 


IC 


5/4 




F304O71 


362 


T3O4*70A- I 


2*2 


♦M^ " : f"~~ " '*'**■ - " i"«»i.iin 


"T304W0 


3A2— - 


— f6B*7»e 





IC - 


. .W^,„*TT.- , « 


GB.A01A 


2H4 


F104L40 1 


302 


1/13 




F104L40 


3A4 


3T0628 GRO 


OGO 


203 


GRO 




IG815E0 


1 


IC 


5/7 


TA9 


8A5 


F204L50A [ 


005 


1/13 




F204L50A 


2A7 


GRD 


2G0 


203 


GRO 




IGB15F0 


I 


IC 


5/7 


TB9 


8A6 


FZ04L50B i 


203 


1/13 




F204L508 


3A5 


GRD 


200 


203 


GRO 




1GB151C 





IC 


5/7 


GB.801C 


2H3 


F204L60A I 


205 


1/13 




F204L60A 


2A7 


GRO 


319 


203 


GRO 




IGB1510 





IC 


5/7 


G8.8010 


2H3 


F204L60B I 


103 


1/13 




F204L603 


3A5 


3VG061ST GRO 


012 




GR0012 


2H3 


IGB151E 





IC 


5/7 


GB.B01A 


2H4 


F20',RAOA 1 


305 


1/13 




F204RAO 


2A6 


GRO 


017 




GR0017 


2H2 


1 000 70 


I 


307 


10/1 202 


100. AIO 


2A5 


F204RC0A I 


105 


1/13 




F2O4RC0 


2A6 


GRO 


114 




GR0114 


2H2 


100150 


I 


108 


10/2 202 


100.310 


2A4 


F204R30A 1 


310 


1/13 




F204R30 


va 


GRO 


212 




GR0212 


2H3 


mc:oorbo 


I 


218 


1/12 


IO0.R110 


6A6 


F204R50A I 


110 


1/13 




F204R50 


2A8 


GRD 


217 




GR0217 


2H2 


RIO. 070 





313 


10/2.10/6 202 
10/10 


R10AN10A 


SH3 


F204R60A I 


206 


1/13 




F204R60 


2A5 


GRO 


314 




GR0314 


2H2 








TO CONN CKT 






F204R90A ! 


006 


1/13 




F204R90 


2A6 


GRO 


319 


TO CONN CKT 


GRO 
















F304RBOA I 


001 


1/13 




F304RB0 


3A3 


3V062A PWR 


000 


14/8 


•3 




RIO. 150 





215 


10/2.10/6 202 
10/10 


R10BNI0A 


8H2 


F3O4RO0A 1 


300 


1/13 




F304RD0 


3A3 


PWR 


119 


14/8 


♦3 










TO CONN CKT 






F304RE0A I 


100 


1/13 




F304RF0 


2A7 


3V062B PWR 


000 


(X114/S 203 


♦3 




R9.070 





014 


10/1.10/5 202 


R9.AN10A 


SH4 


F304R70A I 


201 


1/13 




F304R70 


3A2 


PWR 


119 


<X)14/S 203 


♦3 










10/9 

TO CONN CKT 






GBPHO OT 
I 


113 
208 


2/2 
2/2 




TGB.30 
G8.810 


5H6 
2A4 












R9.150 





015 


TO C0.1N OCT 202 


R9.BN10A 


SH4 


GBPLO OT 


214 


2/2 




TGB.AO 


8H5 




. 








TH204R31 





IC 


5/7 


T204R31 


2H0 


I 


008 


2/2 




G8.AI0 


2A5 


\ ;; 




.?™.?_°J:„ N P.:„?... 






TH204R51 
TH204R61 






IC 
IC 


5/7 
5/7 


T204R51 
T204R61 


2H0 
2H1 


IG8PHE0 i 


IC 


5/4 




TA9 


SA5 






R0-R15 












: ■ 






IGBPHFO I 


IC 


5/4 




TB9 


8A6 






<BITS 15 ANO 07) 






TH204R91 
TH304RB1 






IC 
IC 


5/7 
5/7 


T204R91 

T304RB1 


2H1 
3G1 


IGSPH1C 


IC 


5/4 




G8.8D1C 


2H3 




EOPT 


ELEM 






TH304R01 





IC 


5/7 


T304RO! 


3G2 


IGBPH1D 


IC 


5/4 




G8.B010 


2H3 


DESIG 


LOC 


COOE I DENT 


OPT 










■ 






IG8PH1E 


IC 


5/4 




GB.801A 


2H4 












TH304RE1 





IC 


5/7 


T304RE1 


2H0 


IGBPLEO I 


IC 


5/4 




TA» 


JA5 


6RBT1507 


06-17 


FA1010 A 






TH304R71 
T104L40 




I 


IC 
211 


5/7 
1/11 


T304R71 
T104L40 


3G1 
2A2 


IGBPLFO I 


IC 


5/4 




TBS 


SA6 
























1GBPL1C 


IC 


5/4 




G8.AD1C 


2H5 










NFO 


T204L50A 
T204L60A 


I 

I 


303 

102 


1/11 
1/11 


T204L50 
T204L60 


3A4 












3A4 


IGBPL10 


IC 


5/4 




GB.A01D 


2H5 


LEAD 






TERM. 




T204RA0A 


I 


311 


1/11 


T204RA0 


2A2 


1GBPL1E 


IC 


5/4 




G8.AD1A 


2H4 


DESIG FUNC 


TERM. 


DESTINATION NOTE 


MOO 


LOC 














IODPHO I 


108 


10/2 


202 


100. BIO 


2A4 












T204RCOA 


I 


111 


1/11 


T204RC0 


2A2 


IOOPLO I 


307 


10/2 


202 


100. AIO 


2A5 


FH204R31 
FH204R51 


IC 
IC 


5/7 
5/7 


F204R31 
F204R51 


2G7 
2G8 


T204R30A 
T204R50A 


I 
I 


213 
013 


1/11 
1/11 


T204R30 
T204R50 


2A0 
2A1 


M0100R80 ( 


21S 


1/12 




10D.R110 


6A6 


RQQ4RK- -Q 


!C 


. 5/7 


F304RS1 


•3C.T 














R10.PHO 


215 


10/2.10/6 


202 


R10BN10A 


8H2 












T204R60A 


I 


312 


1/11 


T204R60 


2A1 






10/10 

TO CONN CKT 








FH304RD1 
FH304RE1 


IC 

IC 


5/7 
5/7 


F304R01 
F304RE1 


3G3 

2G7 


T204R90A 
T304RBOA 


I 
I 


112 

002 


1/11 
1/11 


T204R90 
T304R80 


2A1 
3A1 


RIO.PLO 


313 


10/2.10/6 


202 


R10AN10A 


SH3 


FH304R71 


IC 


5/7 


F304R71 


3G2 


T304R00A 


I 


301 


1/11 


T304RD0 


3A2 






10/10 

TO CONN CKT 








F104L40 I 
F204L50A I 


302 
005 


1/13 
1/13 


F104L40 
F204L50A 


3A4 
2A7 


T304RE0A 
T304R70A 


I 
I 


101 
202 


1/11 
1/11 


T304RE0 
T304R70 


2A0 
3A2 


R9.PH0 


015 


TO CONN CKT 


202 


R9.BN10A 


SH4 


F204L50B I 


203 


1/13 


F204L50B 


3A5 














R9.PLC 


014 


TO CONN CKT 


202 


R9.AN10A 


8H4 












3T058A 


GRD 


OGO 


203 


GRO 
















F204L60A I 


205 


1/13 


F204L60A 


2A7 




GRD 


2G0 


203 
203 


GRO 
GRD 




TJ204R31 


IC 


5/4 




T204R31 


2H0 


F204L60B I 


103 


1/13 


F204L60S 


3A5 




GRO 


200 




TJ204R51 


IC 


5/4 




T204R5 1 


2H0 


F204RA0A I 


305 


1/13 


F204RA0 


2A6 














TJ204R61 


IC 


5/4 




T204R61 


2H1 














GRO 


319 


203 


GRO 




TJ204R91 


IC 


5/4 




T204R91 


2H1 


F204RCOA I 
F204R30A I 


105 

310 


1/13 
1/13 


F204RCO 
F204R30 


2A6 
2A8 


3VG0617T 


GRO 
GRO 


012 
017 


3/2 
3/2 


GR0O12 
GRD017 


2H3 
2H2 


TJ304RB1 


IC 


5/4 




T304RB1 


3G1 


F204R50A 1 


110 


1/13 


F204R50 


2AS 














TJ304R01 . 


IC 


5/4 




T304R01 


3G2 














GRO 


114 


3/2 


GR0114 


2H2 


TJ304RE1 


IC 


5/4 




T304RE1 


2 HO 


F204R60A I 
F204R90A I 


206 
006 


1/13 

1/13 


F204R60 
F204R90 


2A5 

2A6 




GRO 
GRO 


212 
217 


3/2 
5/7 


00212 

GR0217 


2H3 
2H2 


TJ304R71 


It 


5/4 




T304R71 


3G1 


F304R80A I 


001 


1/13 


F304RB0 


3A3 














T104L40 I 


211 


1/11 




T104L40 


2A2 














GRO 


314 


3/2 


GR0314 


2H2 


T204L50A I 


303 


1/11 




T204L50 


3A4 


F304R00A I 
F304RE0A I 


300 
100 


1/13 
1/13 


F304RO0 
F304RE0 


3A3 
2A7 


3V058A 


GRO 
PWR 


319 

000 


3/2 

(X>l4/4 203 


GRO 
♦3 




T204L60A I 


102 


1/11 




T204L60 


3A4 


F304R70A I 


201 


1/13 


F304R70 


3A2 














T2O4RA0A I 


311 


1/11 




T204RA0 


2A2 














PWR 


119 


<X)14/4 203 


•3 
















GB070 OT 


214 


2/4 


TGB.AO 


5H5 


3V058B 


PWR 


000 


14/4 


♦3 
♦3 




T204RC0A I 


111 


1/11 




T204RCO 


2A2 


I 


oos 


2/4 


G8.A10 


2A5 




PWR 


119 


14/4 




T204R30A 1 


213 


1/11 




T204R30 


2A0 


GB150 OT 


113 


2/3 


TG8.B0 


8H6 














T204R50A ! 


013 


1/11 




T204R50 


2A1 




























T 



G 



PART OF FS 3 
SYMBOL (S) 1 2 



3A CENTRAL CONTROL 



BELL LABORATORIES SD-1C900"01 



DUG SIZE 
C2 



ISSUE 

7D 



s 



WHITES ia U.S.*. 



B3CA 

12/01/77 






EQPT 
OESIG LOC 

GRBTH06 06-16 



LEAD 
DESIG 



FUNC TERM. 



FG204R31 

FG204R51 

FG304R81 

FG304RD1 

FG304RE1 Q 

FG304R71 

F104L40 I 

F204L50A I 

F204L50B I 

F204L60A I 

F204L60B I 

F204RA0A I 

F204RC0A I 

F204R30A I 

F204R50A I 

F204R60A 1 

F204R90A 1 

F304RB0A 1 

F304RD0A I 

F304RE0A I 

F304R70A 1 

G8060 OT 

1 

GB140 OT 

I 

IGS06EO ! 

IGB06F0 I 

IGB061C 

1GB061D 

1GB061E 

TG814E0 I 

IGB14F0 I 

IGBU1C 

1G8141D 

IGB141E 

100060 I 

! (3D 140 I 

MDIODRBO I 

R10.060 



RIO. 140 



R9.060 



R9.140 



TG204R91 
TG304RB1 
TG304RD1 



IC 
IC 
IC 

IC 
IC 
IC 

302 
005 
203 

205 

103 
305 

105 
310 
110 

206 

006 
001 

300 

100 
201 

214 

ooa 

113 

20 1 

IC 

IC 

IC 
IC 
IC 

IC 

IC 
IC 

IC 
IC 
307 

108 
218 
313 



215 



014 



015 



TG204R31 '0 IC 
TG204R51 IC 
TG204R61 IC 



IC 
IC 
IC 



TG304RE1 IC 

TG304R71 IC 

T104L40 I 211 

T204L50A I 303 

T204L60A I 102 

T204RA0A I 31 1 



SYMBOL NO. 3 

R0-R15 
(BITS 14 AND 06) 



CODE 
FA1010 

FS INFO - 



ELEM 
IOENT 



DESTINATION 

5/8 
5/5 
5/8 

5/8 
5/8 
5/8 

1/13 
1/13 
1/13 

1/13 
1/13 

1/13 

1/13 
1/13 
1/J3 

1/13 
1/13 
1/13 

1/13 
1/13 
1/13 

2/4 
2/* 
2/3 

2/3 

5/8 
5/8 

5/8 

5/8 
5/8 



NOTE 



5/S 
5/8 
5/8 

5/8 

5/8 
10/1 

10/2 

1/12 

10/2.10/6 

10/10 

TO CONN OCT 

10/2.10/6 

10/10 

TO CONN CUT 

10/1.10/5 

10/9 

TO CONN CUT 

TO CONN CKT 

5/8 
5/8 
5/8 

5/8 
5/8 
5/8 

5/8 
5/8 
1/11 

1/11 

1/11 
1/11 



202 
202 
202 

202 
202 
202 



OPT 



CP INFO 



TERM. 
MOD 



T204R31 
T204R51 
T204R61 

T204R91 
T304RB1 
T304RD1 

T304RE1 
T304R71 
T104L40 

T204L50 
T204L60 
T204RA0 



LOC 



F204R31 2G7 

F204R51 2G8 

F304RB1 3G3 

F304R01 3G3 

F304RE1 2G7 

F304R71 3G2 

F104L40 3A4 

F204L50A 2A7 

F204L50B 3A5 

F204L60A 2A7 

F204L60B 3A5 

F204RA0 2A6 

F204RCO 2A6 

F204R30 2A8 

F204R5O 2A* 

F204R60 2A5 

F204R90 2A6 

F3O4RB0 3A3 

F304RD0 3A3 

F304RE0 2A7 

F304R70 3A2 

TGB.AO 8H5 

GB.AIO 2A5 

TG6.80 8H6 

GB.8I0 2A4 

TA8 8A5 

TBS 8A6 

GB.A01C 2H5 

GB.A010 2H5 

GB.AD1A 2H4 

tW ' «A3~ 

TB9 8A6 

GB.B01C 2H3 

GB.BD1D 2H3 

GB.B01A 2H4 

100. AIO 2A5 

100. BIO 2A4 

I0D.R110 6A6 

R10AN10A 8H3 



R10BN10A 8H2 



R9.AN10A 8H4 



R9.BN10A 8H4 



2H0 
2H0 

2H1 

2H1 

3G1 
3G2 

2H0 
3G1 
2A2 

3A4 
3A4 
2A2 



SYMBOL N0\ 3 

R0-R15 
(BITS 14 ANO 06) 



-1 £_J 

PART OF FS 3 

GENERAL REGISTERS(R0-Rt5) 
(CONT) 



EOPT 
DESIG LOC 

GRBT1406 06-16 



CODE 
FA1010 



ELEM 
IOENT 



OPT 



FS INFC CP INFO 



LEAD 
DESIG 



FUNC TERM. 



T204RC0A I 

T204R30A I 

T204R50A I 

T204R60A I 

T204R90A I 

T304R80A I 

T304RD0A I 

T304RE0A 1 

T304R70A I 



3T058A 



GRO 
GRO 
GRD 



GRO 

3VG0616T GRO 

GRO 

GRO 
GRD 
GRO 

GRO 

GRO 

3V058A PWR 



3V058B 



PUR 

PWR 
PWR 



111 
213 
013 

312 
112 
002 

301 
101 
202 

OGO 

2GD 
200 

319 
012 
017 

114 

212 

217 

314 
319 
000 

119 

000 
119 



DESTINATION 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 



NOTE 



203 
203 

203 

203 



TERM. 
MOO 

T204RC0 
T204R30 
T204R50 

T204RC0 
T204R90 
T304R80 

T304RO0 
T304RE0 
T304R70 

GRO 
GRO 



GRO 

GR0012 2H3 

GR0017 2HZ... 

GR0114 2H2 

GR0212 2H3 

GR0217 2H2 



LOC 

2A2 

2A0 
2A1 

2A1 
Ml 
3A1 

3A2 
2A0 
3A2 



(X114/4 

(X)14/4 
1*/* 

14/4 



203 
203 



GRD314 

GRO 

•3 

•3 
.J 
*3 



2H2 



SYMBOL NO. 4 



R0-R15 
(BITS 13 ANO 05) 



" EOPT 

OESIG LOC 

GRBT1305 06-1* 



COOE 
FA1010 



ELEM 
IOENT 



OPT 



F S info CP INFO 



LEAD 
OESIG 



FUNC TERM. 



FF204R31 

FF204R51 

FF304RB1 

FF304R01 

FF304RE1 

FF304R71 

F104L40 I 

F204L50A I 

F204L508 I 

F204L60A I 

F204L60B I 

F204RA0A I 

F204RC0A 1 

F204R30A I 

F204R50A I 

F204R60A I 

F204R90A I 

F304RB0A I 

F304R00A I 

F304REOA I 

F304R70A I 



IC 
IC 

IC 

IC 
IC 

IC 

302 
005 

203 

205 
103 
305 

105 
310 
110 

206 
006 
001 

300 
100 
201 



DESTINATION 

5/9 

5/9 
5/9 

5/9 
5/9 
5/9 

1/13 
1/13 
1/13 

1/13 
1/13 
1/13 

1/13 
1/13 
1/13 

1/13 
1/13 
1/13 

1/13 
1/13 
1/13 



NOTE 



TERM. 
MOO 



LOC 



F204R31 2G7 

F204R51 2G8 

F304R81 3G3 

F304R01 3G3 

F304RE1 2G7 

F304R71 3G2 



F104L40 

F204L50A 

F204L50B 

F204L60A 
F204L60B 
FZ04RAO 

F204RCO 
F204R30 
F204R50 

F204R60 
F204R90 
F304RB0 

F304ROO 
F304RE0 
F304R70 



3A4 
2A7 
3A5 

2A7 
3A5 
2A6 

2A6 
2A8 
2A8 

2A5 
2A6 
3A3 

3A3 
2A7 
3A2 



SYMBOL NO. A 

R0-R15 
(SITS 13 ANO 05) 



EQPT 
OESIG LOC 

GRBT1305 06-1* 



LEAD 
DESIG 



GB050 OT 

GB050 I 

GB130 OT 

I 

IG805E0 1 

IGB05F0 I 

IGB051C 

IGB0510 

IGB051E 

IG813E0 I 

IGB13F0 I 

IGB131C 

IG8131D 

IGB131E 

100050 I 

100130 I 

M010DRB0 I 

R10.050 



TF204R31 
TF204R51 
TF204R61 



T2O4RC0A I 
T204R30A I 
T204R50A I 



3T058A 



CODE 
FA1010 

FS INFO - 



ELEM 
I DENT 



FUNC TERM. 



214 

008 

113 

208 

IC 
IC 

IC 

IC 
IC 

IC 
IC 
IC 

IC 
IC 
307 

105 
215 
313 



RIO. 130 215 
R9.050 014 
R9.130 015 



IC 
IC 
IC 



TF204R91 IC 

TF304R81 IC 

TF304R01 3 IC 

TF304RE1 IC 

TF304R71 IC 

T104L40 I 211 

T204L50A I 303 

T204L60A I 102 

1204RA0A I 311 



til 
213 
013 



T204R60A I 312 

T204R90A 1 112 

T304RB0A I 002 

T304R00A I 301 

T304RE0A I 101 

T304R70A I 232 



GRO OGO 
GRO 2G0 
GRO 200 



GRO 319 

3VG0614T GRO 012 

GRO 017 

GRO 11* 

GRO 212 

GRO 217 

GRO 31* 

GRO 319 

3V058A PUR 000 



DESTINATION 

2/* 
2/* 
2/3 

2/3 
5/9 
5/9 

5/9 
5/9 
5/9 

5/9 
5/9 
5/9 

5/9 
5/9 
10/1 

10/2 
1/12 

10/2.10/6 

10/10 

TO CONN CKT 

10/2.10/6 

10/10 

TO CONN CKT 

10/1.10/5 

10/9 

TO CONN CKT 

10/6.10/10 

TO CONN CKT 

5/9 
5/9 
5/9 

5/9 
5/» 
5/9 

5/9 
5/9 
1/11 

1/11 
1/11 
1/11 

tttl- 

1/11 
1/11 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 



NOTE 



202 

202 
202 

202 
202 
202 



203 
203 
203 

203 



(X)1*/4 



203 



(CONT) 



OPT 



CP INFO 



TERM. 
MOO 

TG8.A0 
GB.AIO 

TG8.30 



LOC 

8H5 
2A5 
8H6 



G8.BI0 2A4 

TA8 8A5 

TBS 8A6 

G8.A01C 2H5 

G8.A010 2H5 

G8.ADIA 2H* 

TA9 8A5 

TB9 SA6 

GB.EOIC 2H3 

GB.B010 2H3 

G8.B0IA 2H4 

100. AIO 2A5 

100.810 2A* 

100. Rl 10 6A6 

RtOANlOA 8H3 



R10BNIOA SH2 



R9.AN10A 8H* 



R9.BN10A 5H4 



T204R31 
T204R51 
T204R61 

T204R91 
T304RB1 
T304R01 

T304RE1 
T304R71 
T104L40 

T204L50 
T204L60 

T204RA0 

T204RC0 
T204R30 
T204R50 

T204R60 
T204R90 
T304RB0 

T304R00 
T304RE0 
T304R70 



GR0012 
GR0017 



2H0 
2H0 
2H1 

2H1 
3G1 
3G2 

2H0 
3Gt 
2A2 

3A* 
3A* 
2A2 

2A2 
2A0 
2A1 

2A1 
2A1 
3A1 

3A2 
2A0 
3A2 



2H3 
2H2 



SYMBOL NO. 4 

R0-R15 
(BITS 13 ANO 05) 



(CONT) 



GR011* 2H2 
GF.D212 2H3 
GR0217 2H2 



GRD314 

GRO 

♦3 



2H2 



EQPT 
OESIG LOC 

GRBTI305 C6-I* 



COOE 
FA10I0 

FS INFO - 



ELEM 
IOENT 



OPT 



CP INFO 



LEAD 
OESIG 



FUNC TERM. 



DESTINATION 



3V05SA PUR 119 (X)1*/* 
3V0588 PUR 000 1*/* 
PUR 119 I*/* 



NOTE 
203 



TERM. 
MOO 

♦3 

•3 
•3 



LOC 



PART OF FS 3 
SYM80L(S> 3 4 



TlT-T 



3A CENTRAL CONTROL 



BELL LABORATORIES SD-1C900-Q1 



DUG SI2E 
C2 



ISSUE 

7D 



PRlNTEfi IM U. S. A. 



B3CB 

12/01/77 



SYMBOL NO. 5 



R0-R15 
(BITS 12 AND 04) 



EQPT 
OESIG LOC 

GRBT1204 06-13 



CODE 
FA1010 

FS INFO - 



ELEH 
I DENT 



LEAD 
OESIG 



FUNC TERM. 



FE204R31 IC 

FE204R51 IC 

FE304R81 IC 

FE304RD1 IC 

FE304RE1 IC 

FE304R71 IC 



F104L40 1 

F204L50A I 

F204L50B I 

F204L60A I 

F204L608 I 

F204RAOA I 

F204RCOA I 

F204R30A I 

F204R50A 1 

F204R60A I 

F204R90A I 

F304RBOA I 

F304R00A I 

F304REOA I 

F304R70A I 

GB040 OT 

I 

GB120 OT 

I 

IGB04EO I 

IGB04F0 I 

IGB041C 

IGB0410 

IGB041E 

1GB12E0 I 

IGB12F0 I 

IGB121C 



302 
005 
203 

205 
103 

305 

105 
310 
110 

206 
006 
001 

300 
100 
201 

214 

005 
113 

208 

IC 

IC 

IC 

IC 
IC 

IC 
IC 
IC 



TE304RE1 IC 

TE304R/1 IC 

T104L40 ! 211 

T204L50A I 303 

T204L60A 1 102 

T204RA0A I 311 



DESTINATION 

5/10 
5/10 
5/10 

5/10 
5/10 
5/10 

1/13 
1/13 
1/13 

1/13 

1/13 
1/13 

1/13 
1/13 
1/13 

1/13 
1/13 
1/13 

1/13 
1/13 
1/13 

2/4 
2/4 
2/3 

2/1 

5/10 
5/10 

5/10 
5/10 
5/10 

5/10 
5/10 
5/10 



NOTE 





IGB1210 





IC 


5/10 




IGB121E 





IC 


5/10 




100040 


I 


307 


10/1 




100120 


I 


108 


10/2 




MDIOORBO 


1 


218 


1/12 


F 


R10.04W 





313 


10/2,10/6 
• 10/10 










TO CONN CUT 




RIO. 120 





215 


10/2.10/6 

10/10 

TO CONN CKT 




R9.040 





014 


10/1.10/5 










10/9 

TO CONN CKT 




R9.120 





015 


10/2.10/10 
TO CONN CKT 




TE204R31 





IC 


5/10 




TE204R51 





IC 


5/10 


G 


TE204R61 





IC 


5/10 




TE204R91 





IC 


5/10 




TE304RB1 





IC 


5/10 




TE304R01 





IC 


5/10 



202 
202 
202 

202 
202 

202 



5/10 
5/10 
1/11 

1/11 
1/11 
1/11 



OPT 



CP INFO 



TERM. 
MOD 



GB.BIO 

TAS 

TBS 



T204R31 
T204R51 
T204R61 

T204R91 
T304RB1 
T304RD1 

T304RE1 
T304R71 

n 04U0 

T204L50 
T204L60 
T204RA0 



LOC 



F204R31 2G7 

F204R51 2GJ 

F304RB1 3G3 

F304R01 3G3 

F304RE1 2G7 

F304R71 3G2 

F104L40 3A4 

F204L50A 2A7 

F204L50B 3A5 

F204L60A 2A7 

F204L608 3A5 

F204RA0 2A6 

F204RC0 2A6 

F204R30 2A» 

F204R50 2AS 

F204R60 2A5 

F204R90 2A6 

F304RB0 3A3 

F304R00 3A3 

F304RE0 2A7 

F304R70 3A2 

TGB.AO JH5 

GB.AIO 2A5 

TGB.BO 8H6 



2A4 

SA5 
5A6 



G8.AD1C 2H5 

GB.AD10 2H5 

GB.A01A 2H4 

TA9 SA5 

TB9 8A6 

GB.B01C 2H3 

GB.8010 2H3 

GB.BD1A 2H4 

100. A10 2A5 

100. BIO 2A4 

100.R110 6A6 

R10AN10A SH3 



R10BN10A 8H2 
R9.AN10A SH4 
R9.BN10A SH4 



2H0 
2H0 
2H1 

2H1 
3G1 
3G2 

2H0 
3G1 
2A2 

3A4 
3A4 
2A2 



SYMBOL NO. 5 

R0-R15 
(BITS 12 ANO 04) 



EUPT 
OESIG LOC 

GRBT1204 06-13 



CODE 
FA1010 

FS INFO - 



ELEM 
I DENT 



LEAD 
OESIG 



FUNC TERM. 



T204RC0A I 111 

T204R30A I 213 

T204R50A I 013 

T204R60A I 312 

T204R90A I 112 

T304RB0A 1 002 

T304R00A I 301 

T304REOA I 101 

T304R70A I 202 



DESTINATION 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 



NOTE 



3T058A 



GRD OGO 
GRO 2G0 
GRO 200 



GRO 319 

3VG0613T GRD 012 

GRD 017 

GRD 114 

GRO 212 

GRO 217 



203 
203 
203 

203 



3V058A 



GRO 314 
GRO 319 
PMR 000 



PHR 119 

3V0558 PMR 000 

PHR 119 



(X)14/4 

(X)14/4 

14/4 

14/4 



203 

203 







SYMBOL NO. 6 






R0-R15 
(BITS 11 ANO 03) 


OESIG 


EOPT 
LOC 


ELEM 
CODE IOENT 


_____ 


■ ■■■ 


-.->_>. __-.-._ 


GRBT1103 


06-12 


FA1010 A 








FS INFO 


LEAD 

OESIG FUNC 


TERM. 


DESTINATION NOTE 


-.--.-*. . ----- 


_— -._,- 


*-.-_. *t. n _ -._>-.— ._>-.-. 


F0204R31 
FD204R51 
FD304RB1 


IC 
IC 
IC 


5/11 
5/11 
5/11 


F0304R01 
FD304RE1 
FD304R71 


IC 
IC 
IC 


5/11 
5/11 
5/11 


F104L40 1 
F204L50A I 
F204L508 I 


302 

005 
203 


1/11 
1/13 

1/13 


F204L60A I 
F204L608 1 
F204RA0A I 


205 
103 
305 


1/13 
1/13 
1/13 


F204RC0A I 
F204R30A I 
F204R50A I 


105 
310 
110 


1/13 
1/13 
1/13 


F204R60A I 
F204R90A I 
F304RB0A I 


206 
006 
001 


1/13 
1/13 
1/13 


F304R00A I 
F304RE0A 1 
F304R70A I 


300 
100 
201 


1/13 
1/13 
1/13 



-fe_J 

PART OF FS 3 

GENERAL REGISTERS(R0-R15) 



(CONT) 



OPT 



CP INFO 



TERM. 
MOO 



LOC 



T204RC0 2A2 

T204R30 2A0 

T204R50 2A1 

T204R60 2A1 

T204R90 2A1 

T304RB0 3A1 

T304RD0 3A2 

T304RE0 2A0 

T304R70 3A2 



GRD 
GRD 
GRO 

GRO 

GRD012 

GRD017 



2H3 
2H2 



GR0114 2H2 
GR0212 2H3 
GRD217 2H2 



GRD314 

GRO 

♦3 

♦3 
♦I 
♦3 



2H2 



EOPT 
OESIG LOC 

GRBT1103 06-12 



LEAD 
OESIG 



FUNC TERM. 



GB030 OT 214 

GB030 1 008 

GB110 OT 113 

I 208 

IG803EO I IC 

IG803FO I IC 



OPT 



CP INFO 



TERM. 
MOO 

F204R31 
F204R51 
F304RB1 

F304R01 
F304RE1 
F304R71 

F104L4O 

F204L50A 

F204LS0B 

F204L60A 
F204L608 
F204RA0 

F204RC0 
F204R30 
F204R50 

F204R60 
F204R90 
F304RB0 

F3O4R00 
F304RE0 
F304R70 



LOC 

2G7 
2GS 
3G3 

3G3 
2G7 
3G2 

3A4 
2A7 
3A5 

2A7 
3A5 
2A6 

2A6 
2AS 
2AS 

2A5 
2A6 
3A3 

3A3 
2A7 
3A2 



IGB031C 

IGB0310 

1GB031E 

IG811E0 1 

IGB11F0 I 

IGB111C 



IC 
IC 

IC 

IC 
IC 
IC 



IGB1110 IC 

1G8111E IC 

100030 1 307 

100110 1 10S 

MOIOORBO I 218 

RIO. 030 313 



RIO. 110 



R9.030 



R9.110 



T0204R31 
TD204R51 
T0204R61 



215 



015 



IC 
IC 
IC 



TD204R91 IC 

TD304R81 IC 

T0304R01 IC 

T0304RE1 IC 

T0304R71 IC 

T104L40 I 211 

T204L50A I 301 

T204L60A 1 102 

T204RA0A I 311 

T204RCOA 1 111 

T204R30A I 213 

T2Q4R50A I 013 

T204R60A I 312 

T204R90A I 112 

T304RB0A I 002 

T304R00A 1 301 

T304RE0A I 101 

T304R70A I 202 



3T058A 



GRO OGO 
GRO 2G0 
GRO 200 



GRO 319 

3VG0612T GRO 012 

GRO 017 

GRO 114 

GRD 212 

GRO 217 

GRO 314 

GRD 319 

3V058A PMR 000 



SYMBOL NO. 6 



R0-R15 
(BITS 11 ANO 03) 



CODE 
FA1010 

FS INFO - 



ELEM 
IDENT 



DESTINATION 

2/4 
2/4 
2/3 

2/3 

5/11 

5/11 

5/11 
5/11 
5/11 

5/11 
5/11 
5/11 

5/11 
5/11 
10/1 

10/1 

1/12 

10/2.10/6 

10/10 

TO CONN CKT 

10/2,10/6 

10/10 

TO CONN CKT 

10/1,10/5 

10/9 

TO CONN CKT 

10/2,10/6 

TO CONN CKT 

5/11 
5/11 
5/11 

5/11 
V/1T 
5/11 

5/11 
5/11 
1/11 

1/11 
1/11 
1/11 

1/fl 

1/11 
1/11 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 



NOTE 



202 
202 
202 

202 
202 
202 



203 



(CONT) 



OPT 



CP INFO 



TERM. 
MOO 



GB.BIO 

TA» 

TBS 



203 
203 
203 



203 GRO 



T204R31 
T204R51 
T204R61 

T204R91 
T304RB1 
T3G4R01 

T304RE1 
T304R71 
T104L40 

T204L50 
T204L60 
T204RA0 

T204RC0 
T204R30 
T204RS0 

T204R60 
T204R90 
T304RB0 

T304R00 
T304RE0 
T304R70 



I 



GR0012 
GR0017 

GRD114 
GR0212 
GRD217 

GR0314 

GRO 

♦3 



LOC 



TGB.AO SH5 
G8.A10 2A5 

TGB.BO 5H6 



2A4 
SA5 
SA6 



GB.A01C 2H5 

GB.A010 2H5 

GB.A01A 2H4 

TA9 SA5 

T89 SA6 

G8.B01C 2H3 

G8.80I0 2H3 

G8.B01A 2H4 

100. AIO 2A5 

100.810 2A4 

I0O.R110 6A6 

R10AN10A SH3 



RtOBNIOA SH2 



R9.AN10A SH4 



R9.BN10A SH4 



2H0 
2H0 
2H1 

2H1 

3G1 
3G2 

2H0 
3G1 
2A2 

3A4 

3A4 

2A2 

"2*2 
2A0 
2A1 

2A1 
2A1 
3A1 

3A2 
2A0 
3A2 



2H3 
2H2 

2H2 
2H3 
2H2 

2H2 



SYMBOL NO. 6 



R0-R15 
(SITS 11 ANO 03) 



EC?T 
OESIG LOC 

GRBT1103 06-12 



CODE 
FAKMO 

FS INFO - 



ELEM 
IDENT 



(CONT) 



OPT 



CP INFO 



LEAD 
DESIG 



FUNC TERM. 



3V058A PHR 119 

3V058B PUR 000 

PMR 119 



DESTINATION 

<X)14/4 

14/4 

14/4 



NOTE 
203 



TERM. 
MOO 

♦3 
♦3 
♦3 



LOC 






PART OF FS 3 
SYMBOL(S) 5 6 



lETT 



3A CENTRAL CONTROL 



BELL LABORATORIES SO"1C900-01 



T 



DUG SUE 
C2 



ISSUE 

7D 



PRIRTH) III Li. S. A. 



B3CC 

12/01/77 






■ 

' 4" 



- 



EQPT 
DESIG LOC 

GRBT1002 06-11 



LEAD 
DESIG 



FUNC TERM. 



FC204R31 

FC204R51 

FC304RB1 

FC304RD1 

FC3Q4RE1 

FC304R71 

F104L40 1 

F204L50A I 

F204L50B I 

F2C4L60A I 

F2O4L60B I 

F204RA0A I 

F204RC0A I 

F204R30A I 

F204R50A I 

F204R60A 1 

F204R90A 1 

F304RB0A 1 

F304RD0A I 

F3O4RE0A I 

F304R70A 1 

G8C20 OT 

I 

GB10O OT 

I 

IG802EO ! 

IGB02F0 I 

IGB021C 

IGB0210 

IG8021E 



IGB10EO I 

1G810FO I 

1GB101C 

IG81010 

IGB101E 

130020 1 

IOD100 I 

MOIODRBO 1 

RIO. 02U 



IC 
IC 
IC 

IC 
IC 
IC 

302 

005 
203 

205 

103 
305 

105 
310 
110 

206 
006 
001 

300 
100 
201 

214 

oos 

113 

20S 

IC 

IC 

IC 

IC 
IC 

IC 

IC 
IC 

IC 
IC 
307 

1CS 
218 
513 



SYMBOL NO. 7 

R0-R15 
(BITS 10 AND 02) 



CODE 
FA1010 

FS INFO - 



ELEM 
I DENT 



DESTINATION 

5/12 
5/12 
5/12 

5/12 
5/12 
5/12 

1/13 
1/13 
1/13 

1/13 
1/13 
1/13 

1/13 
1/13 
1/13 

1/13 
1/13 
1/13 

1/13 
1/13 
1/13 

2/4 
2/4 
2/3 

2/3 

5/12 

5/12 

5/12 
5/12 
5/12 

5/12 
5/12 
5/12 

5/12 
5/12 
10/1 

10/1 

1/12 

10/2.10/6 

10/10 

TO CONN CUT 



NOTE 



202 
202 
202 



RIO. 100 





215 


10/2,10/6 

10/10 

TO CONK CUT 


R9.020 





014 


10/1.10/5 

10/9 

TO CONN CKT 


R9.100 





015 


10/2.10/6 

10/10 

TO CONN CKT 


TC204R31 





IC 


5/12 


TC204R51 





IC 


5/12 


TC204R61 





IC 


5/12 


TC204R91 





IC 


5/12 


TC304R81 





IC 


5/12 


TC304R01 





IC 


5/12 


TC304RE1 





IC 


5/12 


TC304R71 





IC 


5/12 


T104L40 


I 


211 


1/11 


T204L50A 


1 


303 


1/11 


T204L60A 


I 


102 


1/11 


T204RA0A 


I 


311 


1/11 



OPT 



CP INFO 



TERM. 
MOO 



F204RC0 
F204R30 
F2O4R50 

F204R60 
F204R90 
F304RB0 

F304R00 
F304RE0 
F304R70 

TG8.A0 
GB.AIO 
TG8.B0 

GB.8I0 

TAS 

TBS 

GB.AD1C 
G8.AD1D 
GB.A01A 



LOC 



F204R31 2G7 

F204R51 2G8 

F304RB1 3G5 

F304RD1 3G3 

F304RE1 2G7 

.£3/J4R71 3G2 

F104L40 3A4 

F204L50A 2A7 

F204L508 3A5 

F204L60A 2A7 

F204L60B 3A5 

F204RA0 2A6 



TA9 
TE9 
GB.B01C 

GB.8D1D 
GB.BD1A 
IOD.AIO 

100. BIO 

I00.R110 

R10AN10A 



2A6 
2AS 
2AS 

2A5 
2A6 
3A3 

3A3 
2A7 
3A2 

SH5 
2A5 

SH6 

2A4 
SA5 
5A6 

2H5 
2H5 
2H4 

8A5 
5A6 
2H3 

2H3 
2H4 
2A5 

2A4 

6A6 
4HS 



202 


R10BN10A 


5H2 


202 


R9.AN10A 


SH4 


202 


R9.8N10A 


8H4 




T204R31 
T204R51 
T204R61 


2H0 
2H0 
2H1 




T204R91 
T304R81 
T304R01 


2H1 
3G1 
3G2 




T304RE1 
T304R71 
T 1041 40 


2H0 
3G1 
2A2 


■■ 


T204L50 
T204L60 
T204RA0 


3A4 
3A4 
2A2 



i 



SYMBOL NO. 7 

R0-R15 
(BITS 10 ANO 02) 



PART OF FS 3 

GENERAL REGISTERS(R0-R15) 
(CONT) 



EOPT 
DESIG LOC 

GRBT1002 06-11 



CODE 
FA1010 



ELEM 
I DENT 



CPT 



FS INFO CP INFO 



LEAD 
DESIG 



FUNC TERM. 



T204RCOA I 111 

T204R30A 1 213 

T204R50A I 013 

T204R60A I 312 

T204R90A I 112 

T304RB0A I 002 

T304RD0A I 301 

T304REOA 1 101 

T304R70A I 202 



3T058B 



GRO OGD 
GRD 2G0 
GRO 200 



GRD 319 

3VG0611T GRD 314 

GRD 012 

GRD 017 

GRO 114 

GRD 212 



3V058B 



GRO 217 

GRO 319 

PHR 000 

PHR 119 



DESTINATION 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 



5/12 
3/7 

3/7 
3/7 
3/7 

3/7 
3/7 



NOTE 



233 
203 
203 

203 



203 

203 



SYMBOL JW)._8 

R0-R15 
(BITS 09 ANO 01) 



EOPT 
DESIG LOC 

GRBT0901 06-10 



COOE 
FA1010 



ELEM 
IDENT 



FS INFO 



LEAD 
DESIG 



FUNC TERM. 



FR204R31 

FB204R5i 

FB304RB1 

FB304RD1 

F8304RE1 

FB304R71 



in 
ic 
ic 

IC 

IC 
IC 



DESTINATION 

i/lt . -•-'-. 

5/13 

5/13 

5/13 
5/13 
5/13 



10TE 



F104L40 I 
F204L50A I 
F204L50B I 


302 
005 
203 


1/13 
1/13 
1/13 


F204L60A 1 
F204L608 I 
F204RA0A 1 


205 
103 
305 


1/13 
1/13 
1/13 


F204RCOA 1 
F204R30A I 
F204R50A I 


105 
310 
110 


1/13 
1/13 
1/13 


F204R60A I 
F204R90A I 
F304RB0A I 


206 
006 
001 


1/13 
1/13 
1/13 


F3O4R0OA I 
F3O4RE0A I 
F304R70A I 


300 
100 
201 


1/13 
1/13 
1/13 



TERM. 
MOO 

T204RC0 
T204R30 
T204R50 

T204R60 
T204R90 
T304RB0 

T304R00 
T304RE0 
T304R70 

GRO 
GRD 
GRO 

GRO 

GRD314 

GR0012 

GR0017 
GRO) 14 
GR0212 

GRD21/ 

GRO 

♦3 

♦3 



LOC 

2A2 

2A0 

2A! 

2A1 
2A1 
3A1 

3A2 

2A0 
3A2 



2H2 
2H3 

2H2 
2H2 
2H3 

2H2 



OPT 



CP INFO 



TERM. 
MOO 



LOC 



F7.04R31 
F204R51 
F304RB1 


2G7 

2GS 
3G3 


F304R01 
F304RE1 
F304R71 


3G3 
2G7 
3G2 


F 104140 

F204L50A 
F204L50B 


3A4 
2A7 
3A5 


F204L60A 
F204L60B 
F204RA0 


2A7 

3A5 
2A6 


F204RC0 
F204R30 
F204R50 


2A6 
2AS 
2AS 


F204R60 
F204R90 
F304RS0 


2A5 
2A6 
3A3 


F3O4R00 
F304RE0 
F304R70 


3A3 

2A7 
3A2 



EOPT 
DESIG LOC 

GRBT0901 06-10 



LEAD 
DESIG 



FUNC TERM. 



214 

oos 

113 



GB010 OT 
GB010 I 
G8090 OT 

1 208 

IG801E0 I IC 
LGaOJFO. I tt_ 



IGB011C 

IG8011D 

IGB011E 

IG809E0 I 

IGB09F0 I 

1G8091C 



IC 
IC 
IC 

IC 
IC 
IC 



IG80910 IC 

IGB091E IC 

100010 I 307 

100090 I 108 

MOIOORBO I 2i8 

RIO. 010 313 



RIO 090 215 
R9.010 014 
R9.090 015 



T8204R31 IC 

T3204R51 IC 

TB204R61 IC 

TB204R91 IC 

TB304RB1 IC 

TB304R01 IC 

TB304RE1 IC 

TB304R71 IC 

T104L40 I 211 

T204L50A I 303 

T204L60A I 102 

T204RA0A I 111 

T204RC0A 1 111 

T204R30A I 213 

T204R50A I 013 

T204R60A I 312 

T204R90A I 112 

T304RB0A I 002 

T3O4RD0A I 301 

T3O4RE0A I 101 

T304R70A I 202 



3T05SB 



GRO OGD 
GRD 2G0 
GRD 200 



GRO 319 

3VG0610T GRO 012 

GRO 017 

GRO 114 

GRD 212 

GRO 217 



3V058B 



GRO 3H 
GRD 319 
PUR 000 



T 



SYMBOL NO. 8 

R0-R15 
(BITS 09 ANO 01) 



CODE 
FA10I0 

FS INFO - 



ELEM 
IDENT 



DESTINATION 
2/4 

2/4 

2/3 

2/3 

5/13 

Uil- — - 

5/13 
5/13 
5/13 

5/13 
5/13 
5/1J 

5/13 
5/13 
10/1 

10/1 

1/12 

10/2,10/6 

10/10 

TO CONN CKT 

10/2.10/6 

10/10 

TO CONN CKT 

10/1.10/5 

10/9 

TO CONN CKT 

10/1,10/5 

10/9 

TO CONN CKT 

5/13 
5/13 
5/13 

5/13 
5/13 
5/13 

5/13 
5/13 
1/11 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 

1/11 
1711 
1/11 



NOTE 



202 

202 

202 

202 
202 
202 



203 
203 
203 

203 



203 



(CONT) 



OPT 



CP INFO 



TERN. 
MOO 



GB.BIO 

TA8 

T.B4 



T204R31 
T204R5 1 
T204R61 

T204R91 
T304RB1 
T304R0I 

T304RE1 
T304R71 
T104L40 

T204L50 
T204L60 

T204KAO 

T204RCO 
T204R30 
T204R50 

T204R60 
T204R90 
T304RB0 

T304RD0 
T304RE0 
T304R70 

GRO 
GRO 
GRO 

GRO 

GR0012 

GR0017 

GRD114 
GRD212 
GR0217 

C-R0314 

GRO 

♦3 



LOC 



TG8.A0 8H5 
GB.AIO 2A5 
TG3.S0 8H6 



2A4 
JA5 
8A6 



GB.A01C 2H5 

GB.A010 2H5 

GB.A01A 2H4 

TA9 8A5 

TB9 8A6 

GB.BOtC 2H3 

GB.801D 2H3 

GB.801A 2H4 

100. AIO 2A5 

100. BIO 2A4 

IOD.RIIO 6A6 

R10AN10A 8H3 



R108N10A 8H2 
R9.AN.0A 8H4 
R9.BN10A 8H4 



2H0 
2H0 
2H1 

2H1 
3G1 
3G2 

2H0 
3G1 
2A2 

3A4 
3A4 
2A2 

2A2 
2A0 
2AI 

2A1 
2a1 
3A1 

3A2 
2A0 
3A2 



2H3 

2H2 

2H2 
2H3 
2H2 

2H2 



SYMBOL N0._ 8_ 

R0-R15 
(SITS 09 ANO 01) 



EOPT 
DESIG LOC 

GRBT090I 06-10 



CODE 
FA10I0 

FS INFO - 



ELEM 
IOENT 



(CONT) 



OPT 



LEAD 

DESIG FUNC TERM. DESTINATION 



3V058B PHR 119 



NOTE 
203 



TERM. 
MOO 



CP INFO -- 

LOC 



PART OF FS 3 
SYMBOL(S) 7 8 



3A CENTRAL CONTROL 



BELL LABORATORIES SD"1C900-01 



DWG SI2E 
C2 



ISSUE 

7D 



PSI1TED IN U. S. A. I 



B3CD 

12/01/?? 



^_J 

PART OF FS 3 

GENERAL REGISTERS(Su-R15> 









SYMBOL NO 

R0-R15 
(BITS 08 AND 


. 9 

00) 












SYMBOL NO 

R0-R15 
(BITS OS AND 


. 9 

00) 


(CON' 


D 


OES1G 
GRBT080O 


EQPT 
LOC 

06-09 


CODE 
FA1010 




ELEM 
IDENT 

A 


OPT 




DESIG 
GRBT0800 


EOPT 
LOC 

06-09 


CODE 
FA1010 


ELEM 
IOENT 

A 


OPT 


INFO 

LOC 


LEAD 
DESIG 


FUNC 







TERM. 

IC 

IC 
IC 


DESTINATION 


NOTE 


TERM. 
MOD LOC 

F204R31 2G7 
F204R51 2G8 
F304RB1 3G3 


LEAD 
DESIG 

T204RC0A 
T204R30A 
T204R50A 


FUNC 

I 

I 
I 


TERM. 
Ill 

:u 

013 


DESTINATION 


NOTE 


TERM. 
MOO 

T204RC0 
T204R30 
T204R50 


FA204R31 
FA204R51 
FA304R81 


5/14 
5/14 
5/14 




1/11 
1/11 
1/11 


2A2 
2A0 
2A1 


FA3Q4RD1 
FA304RE1 
FA304R71 








IC 
IC 
IC 


5/14 
5/14 
5/14 






F304R01 
F304RE1 
F304R7V 


3G3 
2G7 
3G*~ 


T204R60A 
T204R90A 
T304RB0A 


! 
I 
I 


312 
112 
002- 


1/11 
1/11 

"- nn - 


-,T-^ 


T204R60 

T204R90 

■ T304RW 


2A1 

2A1 
- 3*t 


F104L40 

F2O4L50A 

F204L50B 


I 
I 
I 


302 
005 
203 


1/13 

1/13 
1/13 






F104L40 

F204L50A 

F204L50B 


3A4 
2A7 
3A5 


T304RDOA 
T304RE0A 
T304R70A 


I 

I 
I 


301 
101 
202 


1/11 
1/11 
1/n 




T304RD0 
T304RE0 
T304R70 


3A2 

2A0 
3A2 


F204L60A 
F204L608 
F204RA0A 


I 
I 
I 


205 
103 
305 


1/13 
1/13 
1/13 






F204L60A 
F204L60B 
F204RAO 


2A7 

3A5 
2A6 


3T0588 


GRO 
GRO 
GRD 


OGO 

2G0 
200 




203 
203 
203 


GRO 
GRO 




F2O4RC0A 
F204R30A 
F204R50A 


1 

I 
I 


105 
310 
110 


1/13 
1/13 
1/13 






F204RC0 
F204R30 
F204R50 


2A6 
2A8 
2A8 


3VG0609T 


GRO 
GSD 
GRO 


319 
012 

017 




203 


GRO 

GR0012 

GR0017 


2H3 
2H2 


F204R60A 
F204R90A 
F304RB0A 


1 

I 
I 


206 
006 
001 


1/13 
1/13 
1/13 






F204R60 
F204R90 
F304R80 


2A5 
2A6 
3A3 




GRO 
GRD 

GRO 


114 
212 
217 






GR0114 
GRD212 
GR0217 


2H2 
2H3 
2H2 


F304ROOA 
F3O4RE0A 
F3O4R70A 


I 

! 
1 


300 
100 
201 


1/13 
1/13 
1/13 






F304RD0 
F304RE0 
F304R70 


3A3 
2A7 
3A2 


3V058B 


GRO 
GRO 
PUR 


314 

319 
000 




203 


GR0314 

GRO 

♦3 


2H2 


GBOOO 
GB080 


OT 

I 

OT 


214 

oot 

113 


2/4 
2/4 
2/3 






TG8.A0 
GB.AIO 
TGB.80 


8H5 
2A5 
8H6 




PUR 


119 




203 


•3 




IGBOOEO 
IGBOOFO 


I 

I 
I 


208 

IC 

IC 


2/3 

5/14 
5/H 






GB.BIO 

TA8 

TB8 


2A4 
8A5 
8A6 


. 


- 




■ 








1G8001C 
1GB001D 
IG8001E 






0. ... 


IC 
IC 
IC 


5/14 
5/14 
5/14 






GB.A01C 
GB.A010 
GS.A01A 


2H5 
2H5 
2H4 
















1GBOSEO 

iGBOSFO 
IG8081C 


I 
I 




IC 
IC 
IC 


5/14 
5/14 
5/14 






TA9 

TB9 
GB.BD1C 


8A5 
SA6 
2H3 








■ 








IGB081D 

IGS051E 

i ooooo 






I 


IC 
IC 
307 


5/14 
5/14 
10/1 




202 


GB.BD10 
GB.801A 
100. A10 


2H3 
2H4 
2A5 
















100080 
MDIOOP.SO 

R 10. 000 


1 

! 




108 
211 
313 


10/1 
1/12 

10/2.10/6 

10/10 

TO CONN CKT 


202 

202 


100. BIO 

IOD.R110 

R10AN10A 


2A4 
6A6 
8H3 








• 








RIO. 050 

R9.000 

R9.0SO 





a 


215 
014 
015 


10/2.10/6 

10/10 

TO CONN CKT 

10/1.10/5 

10/9 

TO CONN CKT 

JO/1.10/5 

10/9 

TO CONN CKT 


202 

202 
202 


R10BN10A 
R9.AN10A 
R9.BN10A 


8H2 

8H4 
SH4 
















TA204R31 
TA204R51 
TA204R61 







IC 
IC 
IC 


5/14 
5/14 
5/14 






T204R31 
T204R51 
T204R61 


2H0 
2H0 
2H1 
















TA204R91 
TA304RB1 
TA304R01 







IC 
IC 
IC 


5/14 
5/14 
5/14 






T204R91 
T304R81 
T304RD1 


2H1 
3G1 
3G2 
















TA304RE1 
TA304R71 
T104L40 





i 


IC 
IC 
211 


5/14 
5/14 

1/11 


■ 


' 


T304RE1 
T304R71 
T104L40 


2H0 
3G1 
2A2 
















T204L50A 
T2O4L60A 
T204RAOA 


i 
i 
i 


303 
102 
311 


1/11 
1/11 
1/11 






T204L50 
T204L60 
T204RA0 


3A4 
3A4 
2A2 

















PART OF FS 3 
SYMBOLCS) 9 






r~ 



3A CENTRAL CONTROL 



BELL LABORATORIES 



DUG SI2E 
C2 



ISSUE 

7D 



SD-1C900-01 



pours) w t s. ». 



B3CE 

12/01/77 






■ 






■:.i 



G 



PART OF FS 3 

GENERAL REGISTERS (RO-R15) 

COMPOSITE DIAGRAM I 

16 GENERAL REGISTERS (R0-R15) 



SYH N0. 1 SYH NB. 2 

(06-18) (06-17) 

P/0 FA1010 



PH 


PL 



SYH N0. 3 SYH N0. 4 

(06-16) (06-14) 

P/(J FA1010 P/0 FA1010 



SYH NU. 9 SYH N0. 6 

(06-13) (06-12) 

P/0 FA1010 P/0 FA1010 



SYH N0. 7 

(06-11) 

P/0 FA1010 



SYH N0. 8 SYH N0. 9 

(06-10) (06-09) 

P/0 FA1010 P/0 FA1010 



15 


07 



14 


06 



13 


05 



12 


04 



11 


03 



10 


02 



09 


01 



08 



00 



GB(PH, a, 15-00)0 



GB.AIO.GB.BIO, 

TG3.A0.TGB.80 



(4 LEADS) 



C.G. 



GBXRO 



R1XG8 



Z^sm 



PL 



±L 



15 



> 



R15XGB 



INCLUDES SYH NO. 1-9 



t - na M - u» 



I * 



CIRCUIT PACK BIT 

SLICING 0F THE GENERAL 

REGISTERS 









4 J 








PH 


PL 


15 













" 




ROXGB 

















RO 









t 






GBXR1 






■ 


C.G. 
















1. 






PH 


PL 


15 










R1 
I 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
R15 



T 



CIRCUIT OPERATI ON 

THERE ARE 16 GENERAL REGISTERS IN THE 3ACC. THESE REGISTERS 
ARE 18-BITS WIDE WITH 16 BITS OF DATA AND 2 PARITY BITS. 
THEY ARE PRIMARILY USED FOR HIGH SPEED SCRATCH PAD STORAGE 
FOR HAIN MEMORY PMGRAHS. THEY ARE OESIGNATEO RO THROUGH R15. 
THE GENERAL REGISTERS I IKE HOSf OF THE OTHER REGISTERS IN THE 
3ACC ARE BIT SLICED. n£ BIT SLICING OR PARTITIONING OF THE 
INOIVIOUAL BITS OF THE GENERAL REGISTERS IS INOICATED IN THE 
UPPER PORTION OF COHPOSITE DIAGR.W N0.1. BIT SLICING ENSURES 
THAT ALL FAULTS, INCLUDING HULTIPLE FAULTS, AS LONG AS THEY 
OCCUR WITHIN A SINGLE CIRCUIT PACK, WILL 8E DETECTED BY THE 
PARITY CHECK CODE. ACCESS TO THE GENERAL REGISTERS IS PRO- 
VIDED VIA THE GB. THE CONTROL ONTO AND THEN OFF OF THE GB 
IS ACTIVATED BY FROM-ANO TO-FiaO CROSSPOINTS RESPECTIVELY 
AS DESCRIBED ON SHEET B3GB. THE CONTROL REQUIRES A PAIR OF 
FROM-FIELO CONTROL SIGNALS AND A PAIR OF TD-FIELO CONTROL 
SIGNALS TO PERFORM A REGISTER TO REGISTER CATING FUNCTION VIA 
THE GB. TABLE A SHOWS THE FROH-JHO TO-FIELD CONTROL SIGNALS 
THAT ARE REQUIRED TO ENABLE OATA FROM A GIVEN GENERAL REGISTER 
ONTO THE GB AND THEN TO ENABLE DATA ON THE GB TO A GENERAL 
REGISTER. 







TABLE A 






T0 AMD FR0M FIELD DEC30ER ASSIGNMENTS 




GB X GENERAL REGISTER 


GENERAL REGISTER X GB 


jEhEBU. 

REGISTER 


(T3 FIELD PAIR) 


(FR0H FIELD PAIR) 


NET NAME 


(?V .J.) 


NET NAME 


(P!N M.) 


RO 


T204L5CA (JOJ) 


T20/.R3OA (213) 


F204L5OB (203) 


F204R3OA (310) 


M 


T204L5OA (308) 


T204R5OA (013) 


F204L5OA (005) 


F204R5OA (110) 


R2 


T204L5OA (303) 


T204R6OA (312) 


F204L5OA (005) 


F284R60A (206) 


R» 


T204L5OA (303) 


T204RSGA (112) 


F204L5CA (005) 


F204R9OA (0C6) 


R4 


T204L5OA (303) 


T204RAOA (311) 


F204L5OA (005) 


F204RAOA (305) 


R5 


T204L5OA (303) 


T204RCOA (111) 


F204L5OA (005) 


F204RCOA (105) 


R6 


T2B4L50A (102) 


T204R3OA (213) 


F204L6OA (205) 


F204R3OA (310) 


R7 


T204L6OA (102) 


T204R5OA (013) 


F204L6OA (205) 


F204R5OA (110) 


R8 


T204L6OA (102) 


T204R6OA (312) 


F204L6OA (205) 


F204R6OA (206) 


R9 


T204L6OA (102) 


T204R9OA (112) 


F204L6OA (205) 


F204R9OA (006) 


RIO 


T204L6OA (102) 


T204RAOA (311) 


F204L6OA (205) 


F204RAOA (305) 


Ml 


T204L6OA (102) 


T204RCOA (111) 


F204L6OA (205) 


F204RCOA (105) 


R12 


T104L4O (211) 


T204R7OA (202) 


F104L4OA (302) 


F304R7OA (201) 


■1 


T104L4O (211) 


T304RBGA (002) 


F104L4OA (302) 


F304RBOA (001) 


R14 


T104L4O (211) 
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COMPOSITE DIAGRAM 2 

BIT SLICEO PARTITIONING OF GENERAL REGISTERS 
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GB TO THE REST OF THE 3ACC 
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CIRCUIT OPERATI ON 

COMPOSITE DIAGRAM N0.2 SHOWS A OETAILED DESCRIPTION OF THE 
GATING OPERATION FOR THE GENERAL REGISTER CELLS, ANO THE 
CONTROL NECESSARY TO PERFORM THAT GATING. AS INDICATED IN 
TABLE A (SHEET B?SA), IT TAKES A PAIR OF TO-FiaD ANO A 
PAIR OF FROH-FiELD CONTROL SIGNALS TO PERFORM THE REGISTER TO 
REGISTER GATI..G FUNCTION. FOR EXAMPLE, IF DATA IS TO BE GATEO 
INTO GENERAL REGISTER RO VIA THE G8. THEN THE TO-FI ELD CONTROL 
PAIR THAT MUST BE ENABLEO 15 T204L5OA ANO T234R30A. THEY 
MUST BE LOU IN TIE BACKPLANE (i ... AT THE INPUT TO THE CIRCUIT 
PACK) IN OROER TO BE ACTIVE. IF THE TO-FIELD CONTROL PAIR 
IS ACTIVE. GATE X MILL BE ACTIVE, THAT IS ITS OUTPUT KILL 3E 
LOU. GATE X LOU UILL CLEAR BIT OF GENERAL REGISTER RO BY 
PUTTING A LOU AT THE INPUT TO GATE U. NOTE THAT WHATEVER IS 
TRUE FOR U, IS ALSO TRUE FOR U', WHICH IN THIS CASE. IS BIT 8 
OF GENERAL REGISTER RO. SINCE BOTH BIT ANO BIT S ARE ON 
THE SAME CIRCUIT PACK, THEY SHARE COMMON CONTROL SIGNALS. UITH 
THE OUTPUT OF GATE Y ACTIVE (i.e. HIGH), GATE Z UILL BE ENABLED 
TO ALLOU OATA, ORIGINATING FROM THE GB, TO FLOU INTO THE REG- 
ISTER CaL. IF A "ONE" IS CONTAINED ON THE GB. NET GBOOO 
UILL BE LOU ACTIVE ANO, AS A RESULT, GATE Z WILL BE ACTIVE 
(OUTPUT LOH). THIS UILL FORCE NODE AO lOU, (WITH AO LOU, A1 WILL 
BE HIGH WHICH IS OEFINEO AS A "ONE" IN THE REGISTER CELL) DESPITE 
THE FACT THAT THE CLEAR SIGNAL AT THE INPUT OF GATE U FROM 
GATE X IS ATTEMPTING TO KEEF AO HIGH. NOTE THAT AS LONG AS 
THE SIGNAL AT THE OUTPUT OF GATE X IS REMOVED BEFORE THE 
SIGNAL AT THE OUTPUT OF GATE Y, A "ONE r IS MAINTAINED IN THE 
REGISTER CaL. THIS IS GUARANTEED BY THE LOGIC CaAY THROUGH 
GATE Y. THE DESCRIBED OPERATION IS CALLED THE "CLEAR ANO GATE" 
GATING FUNCTION. THIS GATING FUNCTION IS USED THROUGHOUT THE 
3A CC. 

OATA IS PLACED ONTO THE GB 8Y ENABLING A PAIR OF FROM-FiaD 
CONTROL SIGNALS. SPECIFICALLY. TO ALLOU THE OUTPUT OF GENERAL 
REGISTER RO ONTO THE GB, IT IS NECESSARY FOR THE CONTROL SIG- 
NALS F204L5OB AND F204R3OA TO BE ACTIVE SIMULTANEOUSLY. WHEN 
THESE CONTROL SIGNALS ARE ACTIVE, ThE CONTENTS OF GENERAL REG- 
ISTER *) WILL BE OUTPUTED ONTO THE GB THROUGH GATE U. NOTE 
THAT GATE W GOES THROUGH TWO MORE GATES BEFORE IT AC1UALLY 
REACHES THE GE. THESE TWO GATE OaAYS ALLOW SUFFICIENT 
"FAN-IN" SO THAT MOST OF THE REGISTERS WITHIN THE 3A CC CAN 
BE "OR"ED ONTO THE GB. SIMILARLY THE THREE GATES OF INVERSION 
ON THE INPUT FROM THE GB ALLOU THE GB TO "FANOUT" TO MOST OF 
THE REGISTERS IN THE 3A CC. 

JT SHOULD BE NOTED THAT BECAUSE OF THE METHOD OF GATING FROM A 
REGISTER ONTO THE GB ANO THEN OFF OF THE GB TO A REGISTER, IT 
IS NOT MEANINGFUL TO GATE A REGISTER TO ITSELF. THAT IS, IT 
UILL CAUSE THE REGISTER TO GO TO SOME INOETERMINEO STATE BE- 
CAUSE OF THE RACE CONDITION THAT WILL BE SET UP BY THAT OPERA- 
TION. NOTE ALSO THAT THE METHOD OF BIT SLICING THE INDIVIDUAL 
BITS OF THE GENERAL REGISTERS IS THE SAME METHOD USED FOR MOST 
OF THE OTHER REGISTERS IN THE 3A CC. OF THOSE REGISTERS THAT 
ARE NOT BIT SLICED, MOST ARE OUPLICATE. THE METHOO DESCRIBED 
FOR REGISTER-TO-REGISTER GATING IS THE PRIMARY METHOO USED 
THROUGHOUT THE 3A CC FOR GATING OATA BETUEEN REGISTERS WHETHER 
THEY ARE BIT SLICED OR NOT. 

THE 2-BIT REGISTER DEVICE THAT IS INOICTED IN COMPOSITE 
DIAGRAM N0.2 IS A BASIC LOGIC BLOCK PROVIDED IN A 1A LOGIC 
FAMILY. COMPOSITE DIAGRAM N0.2 SHOUS THE METHOO IN UHICH THE 
INTERCONNECTING OF TWO CaLS IN THE 2-BIT REGISTER DEVICE ARE 
TYPICALLY USED. THE INTERCONNECTIONS SHOWN "WITHIN" THE 2-BIT 
REGISTERS OEVICE ARE FIXED, AND HENCE CANNOT CHANGE FROM ONE 
FUNCTION APPLICATION TO ANOTHER. THE CONNECTIONS SHOWN BETWEEN 
THE CIRCUIT PACK 8OUN0ARY ANO THE BOUYOARY OF THE 2-8IT REGISTER 
OEVICE ARE UNIQUE TO A GIVEN CIRCUIT 'ACK COOE, BUT THESE CON- 
NECTIONS MAY CHANGE FROM ONE CIRCUIT =ACK TO ANOTHER (i.e. FROM 
ONE CODE TO ANOTHER). NOTE THAT AS "AR AS THE GENERAL REGISTERS 
ARE CONCERNED, THE ONLY ACCESS THAT IS AVAILABLE TO THE GENERAL 
REGISTERS IS THE ACCESS SHOUN AT THE CIRCUIT PACK BOUNDARIES 
OF COMPOSITE OIAGRAM NO. 2 ANO COMPOSITE DIAGRAM NO. 3. 
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COMPOSITE DIAGRAM 3 

GENERAL REGISTERS R9.R10 AND R11 INTERFACE 

T0 1/8 CHANNELS 

(SYMB0LS 1-9) 



CIRCUIT OPERATION 
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THERE ARE THREE GENERAL REGISTERS THAT ARE USED FOR COHMUNI- 
CATING *0 THE 1/0 CHANNaS, R9.R10, ANO R11. FOR THIS FUNC- 
TION, SPECIAL '.CCESS IS PROVIDEO INTO ANO OUT OF THESE REGIS- 
TERS. THIS ACCESS IS INDICATED IN COMPOSITE DIAGRAM NO. 3. 
R9 TYPICALLY CONTAINS THE CONTROL INFORMATION THAT SELECTS 
UHICH 1/0 MAIN CHANNEL IS ACTIVE, WHICH 1/0 SUBCHANNEL IS 
ACTIVE, ANO WHAT TYPE OF STATE THE 1/0 HAIN CHANNEL IS TO BE 
PLACED IN. THEREFORE, THE INDIVIDUAL OUTPUTS OF THE R9 BITS 
APPEAR ON THE BACKPLANE. R10 TYPICALLY CONTAINS THE DATA. 
THAT IS TO BE SENT TO A PERIPHERAL UNIT. THEREFORE THE 
INDIVIDUAL OUTPUTS OF RIO APPEAR ON THE BACKPLANE ALSO. 
R11 TYPICALLY CONTAINS DATA RETURNED FROM A PERIPHERAL UNIT. 
THEREFORE INPUTS ARE PROVIDED TO THE INOIVIOUAL BITS OF R11 
TOGETHER WITH A MlSCaLANEOUS DECOOER CONTROL SIGNAL THAT 
ALLOWS THE GATING OF THE 1/0 DATA BUS INTO R11. IN ORDER TO 
TERMINATE THE INPUT LEAOS OF THE DATA BUS BEING RETURNED FROM 
THE 1/0 CHANNELS, BUFFER INVERTER PADOING IS ATTACHED TO THE 
INPUTS OF R11. THIS PROVIDES ESSENTIALLY A RESISTIVE TERMI- 
NATION THAT MINIMIZES THE CAPACITANCE EFFECTS OF THE LONGER 
LEAD LENGTHS ASSOCIATED WITH CONNECTING THE 1/3 CHANNELS WITH 
THE INPUT TO R11. NOTE THAT THE HISCLLLANEOUS OECODFR CROSS- 
POINT USED TO LOAD R11 IS NOT ONE OF THE EIGHT MISCELLANEOUS 
OECOOER CROSSPOtNTS THAT ARE SENT TO THE 1/0 CHANNELS, BUT IS 
INSTEAD A SEPARATE ONE THAT IS CONTAINED COMPLETELY WITH THE 
3ACC. AS SUCH, THAT LATTER DOES NOT HAVE THE SPECIAL TIMING 
PROVIDED FOR THE 1/0 MISCELLANEOUS DECOOER CROSSPOINTS SENT 
TO THE 1/0 CHANNELS. (SEE SHEET B1HA). 
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NOTES: 

1. LEADS HflUN C0ULD FUNCTION AS EITHER OUTPUTS OR 
INPUTS (81). ALL OFF-PAGE REFERENCING UILL BE 
SH0UN 0N OUTPUT LEAD. 

2. r »R TO- ANO FR0M-F«ELD OECOOING ASSIGNMENTS SEE 
NOTE 512. 
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PROCESSOR BUS CONTROLLER 

PBCO 
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SEE COMPOSITE DIAGRAMS 1-8,16 
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SYMBOL NO. 2 

DOUBLE STORE READ AND 

STORE ERR0R CIRCUITRY 

DSR 
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SEE COMPOSITE OIAGRAMS 1.9-11,16 
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N0TES: 

1. LEADS bi.MN C0ULD FUNCTI0N EITHER AS 0UTPUTS 0R 
INPliTS (ie'I). ALL 0FF-PAGE REFERENCING WILL BE 
SH3HN 0N 3UTPUT LEAO. 

2. F0R T0- ANO FR0M-FIELD DEC0DING ASSIGNMENTS SEE 
N0TE 512. 
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ST0RE ADORESS AND BUFFER REGISTERS 
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(BITS 19 ANO 17} 

ST8T1917 

02-20 

FA1030 

A 



SEE C0HP0SITE DIAGRAMS 1,12-16 



¥ 



llll 



II II II II 



i 

UJ 



II II II 



JYMB0L N0. 7 

ST0RE AODRESS REGISTER 

(BITS 18 ANO 16) 

STBT1816 

02-19 

FA1050 

A 



SEE C0HP0SITE OIAGRAMS 1,12-16 



II II 



3 

CM _. 

<so 

_ — 

si 

33 

CM CM 
33 CO 



S3 
§1 

1% 



J 



3 

I 



I 



8 



5 



IS 



1 



PART 0F FS 4 

INTERC0NNECTI0N ANO FL0M DIAGRAM 



3A CENTRAL C0NTR0L 



,'n . 



BELL LA80RAT0R1ES 



€ - Tin UJ - 731 



T 



DUG SIZE 
fcS 



ISSUE 

5A 



H 



S0-IC900-0I 



B4AB 



I 



'■ I 



4 | 5_ 

PART OF FS 4 

PROCESSOR BUS CtfNTRtfLLER 
INTERCONNECT I0N AND FL0W DIAGRAM 



notes: 



«-cj >-cjo 



M\ *\Z Z 

»" *-cj r-cjCJ 






OQ O O 

CD CO CQ CQ 



o ogo 
un un un u\ 



< CQ 


< CO 


Dp 


<Tc3ca 


< CO CC 


,_ 










O O O 
















— -J-. 


to to 
• z 






— 1 £X OS 


Li_ 


a .i 


z: 


35 s; 


SSS 


1-1 


CELL) 


QSLU 






»— CM CM 










u_u_ u. 




ss 












%2 

Q- cj 






< CO CQ 




its 


£ 


O O O 

(jT-lft 


O O Q 
cr* uj if* 




St- 






-j ce os 




. < to u. 


—j 


5 53 


333 






id uj 




CM t-CM 


CM KN CM 










t— h-r- 


U. — — 
















3 






< ca 


< < CD 

o o o 




















CM vO 
-J CC 

ss 

«- CM 
H-l— 


CJ r- vO 

_i-i cr 

CM -—CM 
U.U. U_ 





oua< 

o -.o o o 

o o o o 

CQ CO CO CO 



SOQO 



Wl 



II II II 



SYMB01 N0. 8 

ST3RE ADDRESS AND BUFFER REGISTERS 

(BITS 15 AND 07) 

STBT1507 

03-17 

FA 1024 



SEE C0HP8SITE DIAGRAMS 1 .12-16 



§55 

o c— t- 

l/l Q — 

►-> oo 



".2 SI 



<s co p- t> e- 
V) CJ t— u_u_ 

i *0 «OCMT> 

o F cr -jqs 

O tO CM CM CM 
»-»r-U-U- 



ifN CO < 

OS UN UN 

tn co co 
o o CJ 



■«UN frtfWO 
Or- -J OS OS 

^C£1T3 

Q t/5 CM CM M 



ii II || |i || || |l 



il "11 



o o oo 

CQ CO COCO 



SOQO 
cj S< 



I 
s 



'MM 



SYM80L N0. 9 

ST0RE ADDRESS AND BUFFER REGISTERS 

(BITS 14 AND 06) 

STBT1406 

02-16 

FA1024 

A 



SEE C0MP0SITE DIAGRAMS 1,12-16 



T 



• .u\<jkn 

r-o extras 

32333 

OS O CM CM CM 

to cj h- u_ u_ 





o 








o 






UN 

o 

CO 








o 

s 

CO 






rf 








n 










































a 




f\J 


H 












CO 








n 




* 


CO 








CO 














o 




8 














JN 


IT> 


un 


t— 


r» 




WN 








o 


















H 


£ 










n 


■yi 


tn 


in 




CO 


■.-■> 



325 

Q O O 
to OO 
cj 3 rr? 

HOC 



OS -CT T 
Or-r- 
C/l CQ CO 
OOO 



£3333 

O CO CM CM CM 

fO MncnBnjp 

3 <-«r-U-.- 

as » » • 

• ■q- CM«vO 

o»--iccci 

a£<&« 

_ tOCMCMCM 

C_> CJ M3 vO vO 



IMI (MMI 



8 



53 1 




LEADS SAWN C0ULD FUNCTION AS EITHER 0UTPUTS 0R 
INPUTS <0I). ALL 0FF-PAGE REFERENCING WILL BE 
SH0WN 0N 0UTFUT LEAD. 

F^R Ttf- AND FRSfc-FIELD OECdOtNG ASSIGNMENTS SEE 
NtfTE 512. 



ssss 



3 CJ S < 
J CM CM CM 



I 



Ml l| 



SYMB0L N0. 10 

ST0RE ADDRESS AND BUFFER REGISTERS 

(BITS 15 AND 05) 

STBT1505 

02-15 

FA1024 

A 



SEE C0MP0SITE DIAGRAMS 1,12-16 



- -UN CJ r<\ 

*-o as os as 

CCO CM CM CM 

X CO UN If UN 

ICJ H- 



< CO ITNCfN If* 

CO CJ I— u_ u_ 













o 














A 














^tj 




























x 






%n 








IO 


















o 














ra 












o 


T 












tM 














CO 


o 
(O 








o 
to 




















o 






n 


o 


o 


.-q 




el 


o 


















o 
















iO 




R 




,r 






* 












CO 


CO 


oj 


t/j 


yj 


n 



CO « « -O 

O ea< otfN 

CCr- r-lfkO 
Q tfw UN — .Q 

W5Q O OCO v 
rj. (jr:.T?-t/Sc> - J 

MC3t33H r 

K\eo<ir »kn 

St- *- Or* 
k\ rc» i?Nce 

QT*r-a< 
tO CO CO Q CO 
tJ O CJ CJ CJ 



-i ce as 

CM CM CM 
UN UN IT* 



Iff Iff 

to 

3 



S 



S 1 



a 



i 



'i ii 



SYM80L N0. 11 

STORE ADDRESS AND BUFFER REGISTERS 

(BITS 12 AN0 04) 
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SYMB01 N0. 12 

ST0RE ADDRESS AND BUFFER REGISTERS 

(BITS 11 AND 05) 
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SEE C0MP0SITE DIAGRAMS 1,12-16 



* y» 

** » - -o 

§03 < o« 
r-*-.<M3 
Qn «* k-t a 
</>a o o </) 

-.2 S?-. 



S£33S 

1<Jh—li»U- 



0(MT> 

CC-JH 

333 



T-CO< »t~ 

Sr- t-Ot- 
_r- r-rrvCC 
„.G3 ■*■-■*-« < 

mca ma tn 

(JO U u (J 



<J* f\ \C 
-liXCE 

CUCU CU 



1 1 


1 1 


' 


1 1 


1 
















m 


:/J 








a 






< 




LU 


ft 




—1 




—1 






TT 




cu 


CU 
























a 




















X 










31 




















8 






























O 




















If) 
















q 














3 m 






* 




a i- 










4 m 




O 


— 














- n 




a 


c 
















a 


r 


























■J C/l 


T. 


<r 


w 






a. 


r- 





»ll 



SOOO 
cacao 



3 



1 1 "If JMMI 



SYMB0L N0. 13 

ST0RE ADDRESS AND BUFFER REGISTERS 

(BITS 10 AND 02) 

STBT1002 

02-10 

FA1024 

A 



SEE C0MP0SITE DIAGRAMS 1.12-16 
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SYMB0L N0. 14 

ST0RE ADDRESS AN0 BUFFER REGISTERS 

(BITS 09 AND 01) 

STBT0901 

02-09 

FA1024 



SEE C0HP0SITE DIAGRAMS 1,12-16 



o 




























































a 












































o 




ra 








«a 












OJ 












o 
















n 








n 




m 








en 






















o 


O 
































O 






























u> 


LO 


Ml 


M 


ui 





oSSSS 

5Q CM CUCU 



'JlOOOtOCMCMCU 

ucaayiot-T-i- 



ST — » »J *_» —J U. U. 
CTCTt-cK^- T^ 

aooo;<iis'si 

OOOu O *— t-»— 



IMI 


I, 




















<C 


5 a 




-J 


_i —1 






CU CU 












S 








O 








1 














O 








a 








































(A 








S 

















O 




z> u-, 












tfl 






















s 





d s 
















a lt 






=: 


< if 




■■Si 






1 



8* 



11 11 



o 

8 



LEA3S SH*N C0ULO FUNCTI0N AS EITHER 
0UTPUTS 0R INPUTS (41). ALL 0FF-PAGE 
REFERENCING HILL BE SH0UN 0N 0UTPUT 
LEAD. 

F0R T0- ANO FR0M-FIELD 

DEC0OING ASSIGNMENTS SEE N0TE 312. 
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SYMB0L N0. 15 

ST0RE ADDRESS AND BUFFER REGISTERS 

(BITS 08 ANO 00) 

STBT0800 

02-08 

FA1024 

A 



SEE C0HP0SITE DIAGRAMS 1,12-16 
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PART OF FS 4 

PROCESSOR BUS CONTROLLER 



gnam/LEAD nesi gnat ion 



HUE HON I C 
ADR.HT1 

AME.DMEO 

BOSR00 

SDSR10 

8R00O0-BRO150 

CWO 

C19.20 

DAT.HT1 

0R00A 

0R00B 

ORIOA 

OR10B 

EA.DHTLO 

ECL.A.DO 



ECL.ROSO 
EF6TCH0A 
EFETCHOB 

ELMINTO 

ELNOP008 
ELNOPIOB 
EN.SOSPO 

EN.SOOCA.B) 
EK.S1SPC 

EN.SIO(A.B) 
ENGOR1 

EN(0.1).INV1 

ER.SOTOO 
ER.S1TOO 
EROSERCO 



ERSERCO 
ERSOERAO 



DEFINITION 

AOORESSEO MATCH OF MAIN MEMORY 
(UNSTROBEO) 

INDICATION THAT THE ADDRESS ANO/OR DATA 
MATCH BITS (AME OR DME) IN THE 
SS REGISTER ARE ACTIVE 

BLOCK DOUBLE STORE READ (COPY 0) 

BLOCK DOUBLE STORE READ (COPY 1) 

BITS 0-15 OF THE BR REGISTER (COPY 0) 

COMPLEMENT WRITE BIT IN HMS REGISTER 

CLOCK PULSE OF 19.20 USEC 

DATA MATCH ON MAIN MEMORY (UNSTROBEO) 

DATA READY FLIP-FLOP (COPY 0) 

DATA READY FLIP-FLOP (COPY 0) 

DATA READY FLIP-FLOP (COPY 1) 

DATA REAOY FLIP-FLOP (COPY 1) 

PANEL ENABLE ADDRESS ANO/OR OATA MATCHER 
LAMP INDICATOR 

ENA3LE CLEARING OF THE ADORESS MATCH 
ENABLE BIT AND THE OATA MATCH ENA8LE BIT 
IN THE SS REGISTER. (ENA8LING IS 
PERFORMED WHEN A PARITY ERROR IS 
DETECTEO IN THE 0':-LINE STORE AND A 
COMPLEMENT CORRECTION IS TO BE 
PERFORMED.) 

ENABLE CLEARING OF THE READ CTHER STORE 
RETRY MODE 

CONDITIONAL ENABLE MAIN MEMORY FETCH 
(CONDITIONED ON 1FF=0) 

CONDITIONAL ENABLE MAIN MEMORY FETCH 
(CONDITIONED ON 1FF=0> 

ENABLE LOAD MICRO INTERPRET INSTRUCTIONS 

ENABLE LOAD NEW OPCODE (COPY 0) 

ENABLE LOAD NEW OPCODE (COPY 1) 

ENABLE MY STORE (CONTROLLED BY SEZ 
FLIP-FLOP) 

ENABLE MY STORE 

=»ARLF OTHER STppc (f-ONTROUSO BY SEZ 
FLIP-FLOP) 

ENABLE OTHER STORE 

ENABLE GATING TO THE DR FLIP-FLOPS 
(COPY AND COPY 1) 

ENABLE THE INVERSION OF THE IDLE 
FLIP-FLOP DURING A DOUBLE STORE READ 

MY STORE FAST TIMEOUT ERROR 

OTHER STORE FAST TIMEOUT ERROR 

STORE ERROR C SIGNAL FROM THE DOUBLE 
STORE READ PACK. (INDICATE THAT A 
PARITY ERROR HAS OCCURED ON THE PRESENT 
MEMORY CYCLE. EITHER IN A READ COMMAND 
TO THE ON-LINE STORE OR THE OFF-LINE 
STORE) 

MY STORE ERROR C OR OTHER STORE ERROR C 
(READ PARITY ERROR) 

MY STORE ERROR A (ALL MAIN STORE ERRORS 
EXCEPT WRITE PROTECT) 



SYMBOl/lEAD DESIGNATION 

MNEMONIC, DEFINITION 



ERSOERBO 
ERS1ERA0 

ERS1ERB0 

ERU1 

ESARPAO(A.B) 

GBPHO 

GBPLO 

GB000-GB190 

I.DFFOOA 

I.DFF10A 

IBPHO 

IBPLO 

IBOOO-18070 

IB1S0 

ICDR00-1CDR80 

ICSARPH1 

ICSARP' 1 

ICSAR001-ICSAR191 

ICSDPHO 

ICSDPLO 

ICSDRPH1 
ICSDRPL1 

ICS0R001-ICSOR151 
ICSD000-ICSD150 

IFF01 
IFF11 
IGBPH(A-D)6 

IGBPHKA.B) 

IGBPLA0-IG8PLD0 
IG8PL1(A.B> 

IGB00A0-IGB19A0 
IGB0OB0-1G819B0 
IGBO0CO-IGB15C0 
IG80000-IG815DO 
IGB001A-1GB191A 
IGB0018-IG81S1B 
IR.WS0I0O-IRWS018O 



MY STORE ERROR B (WRITE PROTECT ERROR) 

OTHER STORE ERROR A (ALL MAIN STORE 
ERRORS EXCEPT. WRITE PROTECT) 

OTHER STORE ERROR B (WRITE PROTECT 
ERROR) 

ERROR RETURN ADDRESS REGISTER UPDATE BIT 

ENABLE GATING FROM THE SAR TO THE PA 

PARITY HIGH OF THE GATING BUS 

PARITY LOW OF THE GATING BUS 

BITS 0-19 OF THE GATING BUS 

OUTPUT OF THE INSTRUCTION OR DATA 
FLIP-FLOP (COPY 0) 

OUTPUT OF THE INSTRUCTION OR DATA 
FLIP-FLOP (COPY 1) 

PARITY BIT OF THE INSTRUCTION BUFFER 

PARITY LOW OF THE IB REGISTER 

BITS 0-7 OF THE IB REGISTER 

8IT 15 OF THE IB REGISTER 

OUTPUT OF OR FLIP-FLOP CIO 

PARITY HIGH. SAR REGISTER CIO 

PARITY LOW. SAR REGISTER CIO 

BITS 0-19 OF THE SAR REGISTER CIO 

PARITY HIGH OF THE MAIN STORE DATA BUS 
CIO 

PARITY LOW OF THE MAIN STORE DATA BUS 
CIO 

PARITY HIGH OF THE SDRO CICJ 

PARITY LOW OF THE SDRO HCT 

BITS 0-15 OF THE SDRO CIO 

BITS 0-15 OF THE MAIN STORE DATA BUS 
CIO 

I FLIP-FLOP (COPY 0) 

I FLIP-FLOP (COPY 1) 

INPUTS TO PARITY HIGH OF THE GATING 
BUS CIO 

OUTPUTS OF PARITY HIGH OF THE GATING 
BUS CIO 

OUTPUTS OF GATING BUS BIT P2 CIO 

OUTPUTS FROM PARITY LOW OF THE GATING 
BUS CIO 

INPUTS TO GATING BUS BITS 0-19 CIO 

INPUTS TO GATING BUS SITS 0-19 CIO 

INPUTS TO GATING BUS BITS 0-15 CIO 

INPUTS TO GATING BUS BITS 0-15 CIO 

OUTPUTS OF GATING BUS BITS 0-19 CIO 

OUTPUTS OF GATING BUS BITS 0-15 CIO 

READ-WRITE CONTROL FOR % STORE BUS. 
BITS O-S CIO 



SYMBOL/LEAD DESIGNATION 

HHEMOJUX DEFINITION 



MD.SOROO 
MD.SDR10 
MD.2DR00 
MD.2DR10 
MOA.BDO(A.B) 

MOERCRTO 
MOGDOIO(A.B) 

MPS000 
MPS020-MPS060 



MPS(0S.10.12.14. 

16.13,20.22.24,26. 

28,30)0 



MRF.STPO 



HS070 



HSIOO 

OPF00 

0PF10 

PAPHO 

PAPLO 

PA00O-PA180 

PHCOM1 

PLCOM1 

P01 
P21 
P31 

R.WFF1A 
R.WFF1B 

R.WSOKA.B) 

R.WS1KA.B) 
SAOPHIO 



MISC. DECODER. SET OATA REAOY FLIP-FLOP 
(COPY 0) 

MISC. OECODER. SET DATA READY FLIP-FLOP 
(COPY 1) 

MISC. DECODER. ZERO DATA READY FLIP-FLOP 
(COPY 0) 

MISC. DECOOER. 2ER0 DATA REAOY FLIP-FLOP 
(COPY 1) 

ENA8LE GATING OF THE BAD DATA AND THE 
ADORESS OF A DOUBLE STORE READ OPERATION 
TO THE DK ANO AK REGISTERS RESPECTIVELY 

MISCELLANEOUS DECODER RETURN FROM 
COMPLEMENT CORRECTION MICROSUBROUTINE 

ENABLE GATING OF THE GOOD DATA OF THE 
D0U8LE STORE REAO OPERATION TO THE 
01 REGISTER 

BIT OF THE MICRO-PROGRAM STORE OUTPUT 

BITS 2-6 OF THE MICRO-PROGRAM STORE 
OUTPUT 

BITS (08. 10, 12. 14. 16, 18. 20. 22. 24, 26. 28. 
30) OF THE MICRO-PROGRAM STORE OUTPUT 



CENTRAL CONTROL MAINTENANCE RESET 
FUNCTION (MRF), 'OR' OF THE MRF SIGNAL 
ANO THE STOP FLIP-FLOP 

BIT 7 MAINTENANCE STATE REGISTER 
(ACTIVATE MY STORE) 

BIT 8 MAINTENANCE STATE REGISTER 
(ACTIVATE OTHER STORE) 

BIT 9 MAINTENANCE STATE REGISTER (ENABLE 
IB 3 OF 6 TRANSLATORS ANO DISABLE FROM 
FIELD OF CHECK) 

BIT 10 MAINTENANCE STATE REGISTER 
(ENABLE MAR-RAR MATCH) 

OPCODE FIL 8IT (COPY 0) 

OPCODE FIL BIT (COPY 1> 

PARITY HIGH OF PROGRAM AOORESS REGISTER 

PARITY LOW OF PROGRAM ADORESS REGISTER 

BITS 0-18 OF PROGRAM AOORESS REGISTER 

COMPLEMENT PARITY HIGH OF THE PA (PARITY 
PREDICT LOGIC) ATTACHED TO PA OUTPUTS 

COMPLIHENT PARITY LOW OF THE PA (PARITY 
PREDICT LOGIC ATTACHED TO PA(7-0) 
OUTPUTS) 

CLOCK PHASE PI (POSITIVE ACTIVE) 

CLOCK PHASE P2 (POSITIVE ACTIVE) 

CLOCK PHASE P3 (POSITIVE ACTIVE) 

READ/WRITE FLIP-FLOP (COPY 0) 

READ/WRITE FLIP-FLOP (COPY 1) 

READ OR WRITE FUNCTION FOR MAIN 
STORE (DEFINED BY SC300) 

READ OR WRITE FUNCTION OF MAIN 
STORE 1 (DEFINED BY SC310) 

MY MAIN STORE AOORESS BUS INPUT PARITY 
HIGH (FUSED) 



SYMROI/LFA0 0FS1GNATI0N 
MNEMONIC DEFINITION 



SAOPHOO 

SAOPLIO 

SACPLOO 

SA00010-SA019IO 

SA00000-SA01900 

SA1PHI0 

SAIPHOO 

SA1PLI0 

SA1PL00 

SA100I0-SA119I0 

SA10000-SA11900 

SDRPH1 
S0RPL1 

SDR001-S0R151 
SOOPHIO 

SDOPHOO 

SDOPLIO 

SOOPLOO 
SDOO0I0-SO015I0 




SDIOOOO-SDIlSOO 
SERC.CCO 

SIRPHO 



T 



MY MAIN STORE AOORESS BUS OUTPUT PArtlTY 
HIGH 

MY MAIN STORE AOORESS BUS INPUT PARITY 
LOW (FUSED) 

MY MAIN STORE AOORESS BUS OUTPU* PARITY 
LOW 

MY MAIN STORE ADDRESS BUS INPUTS BITS 
0-19 (FUSED) 

MY MAIN STORE AOORESS BUS OUTPUTS BITS 
0-19 

OTHER MAIN STORE ADDRESS BUS INPUT 
PARITY HIGH 

OTHER MAIN STORE AOORESS BUS OUTPUT 
PARITY HIGH 

OTHER MAIN STORE AOORESS BUS INPUT 
PARITY LOW 

OTHER MAIN STORE AOORESS 8US OUTPUT 
PARITY LOW 

OTHER MAIN STORE AOCRESS BUS INPUTS BITS 
0-19 

OTHER MAIN STORE AOORESS BUS OUTPUT BITS 
0-19 

PARITY HIGH OF THE SDRO 

PARITY LOW OF THE SDRO 

BITS 0-15 OF THE SORO 

MY MAIN STORE OATA 8US PARITY HIGH INPUT 
(FUSED) 

MY MAIN STORE OATA BUS PARITY HIGH 
OUTPUT 

MY MAIN STORE OATA BUS PARITY LOW INPUT 
(FUSED) 

MY MAIN STORE DATA BUS PARITY LOW OUTPUT 

MY MAIN STORE DATA BUS INPUT LEADS 0-15 
(FUSED) 

MY MAIN STORE DATA BUS OUTPUT LEADS 0-15 

OTHER MAIH STORE OATA 8US INPUT LEAD PH 

OTHER MAIN STORE OATA BUS OUTPUT LEAD PH 

OTHER MAIN STORE DATA BUS INPUT LEAO PL 

OTHER MAIN STORE OATA BUS OUTPUT LEAO PL 

OTHER MAIN STORE DATA BUS INPUT LEADS 
0-15 

OTHER MAIN STORE DATA BUS OUTPUT LEADS 
0-15 

STORE ERROR C PE CALLING IN THE 
INVOCATION OF THE COrPLEMENT CORRECTION 
MICROSUBROUTINE 

PARITY HIGH OF SIR'S (SIRO IF IFF=0. 
SIR1 IF IFF=1) 



3A CENTRAL CONTROL 



DUG SUE 
C2 



ISSUE 

5A 



BELL LABORATORIES 



SD-1C9C0-01 



wmtto m u. $. a. I 
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a— LflBB pes i gnat ion 



HUE HON 1C 

S1RP10 

SIROOO-SIR150 

S0AC10 
SOACOO 
SOCMIO 

socmoo 

SOCMIO 

SOCHOO 
SOC010-SOC310 

SOCOOO-SOC300 

SOERAIO 

SOERAOO 

SOERB10 

SOERSQO 

SOERCIO 
SOERCOO 

SOGOIO 

SOGOOO 
SOREOIO 

SOREOOO 

S1ACIO 

S1ACOO 

S1CH10 

S1CMOO 

S1CUIO 

S1CUOO 

S1C0I0-S1C3I0 

S1C0O0-S1C3OO 

S1ERAIO 



DEFINITION 

PARITY LOW OF SIR'S (SIRO IF IFF=0, SIR1 
IF IFF=1) 

BITS 0-15 OF THE SIR'S (SIRO IF IFF=0. 
SIR1 IF IFF=1> 

MY MAIN STORE BUS AUTOMATIC ERROR 
CORRECTION SIGNAL INPUT (FUSED) 

MY MAIN STORE BUS AUTOMATIC ERROR 
CORRECTION SIGNAL OUTPUT 

MY MAIN STORE BUS STORE COMPLETE SIGNAL 
INPUT 

MY MAIN STORE BUS STORE COMPLETE SIGNAL 
OUTPUT (FUSEO) 

MY MAIN STORE 8US COMPLEMENT WRITE 
SIGNAL INPUT (FUSED) 

MY MAIN STORE BUS COMPLEMENT WRITE 
SIGNAL OUTPUT 

MY MAIN STORE BUS CONTROL LEAD INPUTS 
(FUSED) 

MY MAIN STORE BUS CONTROL LEAD OUTPUTS 

MY MAIN STORE BUS ERROR SIGNAL A INPUT 
(FUSED) 

MY MAIN STORE ERROR SIGNAL A OUTPUT 
(FUSED) 

MY MAIN STORE ERROR SIGNAL B INPUT 

MY MAIN STORE BUS ERROR SIGNAL B OUTPUT 
(FUSEO) 

MY MAIN STORE BUS ERROR SIGNAL C INPUT 

MY MAIN STORE BUS ERROR SIGNAL C OUTPUT 
(FUSED) 

MY MAIN STORE BUS STORE GO SIGNAL INPUT 
(FUSEO) 



MY MAIN STORE BUS STORE GO SIGNAL OUTPUT 

MY MAIN STORE BUS STORE REQUEST SIGNAL 
INPUT (FUSED) 

MY MAIN STORE BUS STORE REOUEST SIGNAL 
OUTPUT 

OTHER MAIN STORE BUS AUTOMATIC ERROR 
CORRECTION SIGNAL INPUT 

OTHER MAIN STORE BUS AUTOMATIC ERROR 
CORRECTION SIGNAL OUTPUT 

OTHER MAIN STORE BUS STORE COMPLETE 
INPUT 

OTHER MAIN STORE BUS STORE COMPLETE 
SIGNAL OUTPUT 

OTHER MAIN STORE BUS COMPLEMENT 
CORRECTION SIGNAL INPUT 

OTHER HA IN STORE BUS COMPLEMENT 
CORRECTION SIGNAL OUTPUT 

OTHER MAIN STORE BUS CONTROL LEAD 
INPUTS. BITS 0-3 

OTHER MAIN STORE BUS CONTROL LEAD 
OUTPUTS, BITS 0-3 

OTHER MAIN STORE 8US ERROR SIGNAL A 
INPUT 



PART OF FS 4 

PROCESSOR BUS CONTROLLER 



SYHROI/LEAD OFSIGNAT10N 
MNEMONIC PEFIHITIOH 



S1ERAO0 

S1ERB10 

S1ERB00 

S1ERCI0 

S1ERC00 

S1G0I0 

S1G000 

S1REQI0 

S1RE000 

TEST.DRO 

TSSDPHO 

TSSDPLO 

TSSD0O0-TSSD15O 



OTHER MAIN STORE BUS ERROR SIGNAL A 
OUTPUT 

OTHER MAIN STORE BUS ERROR SIGNAL B 
INPUT 

OTHER MAIN STORE BUS ERROR SIGNAL B 
OUTPUT 

OTHER MAIN STORE BUS ERROR SIGNAL C 
INPUT 

OTHER MAIN STORE BUS ERROR SIGNAL C 
OUTPUT 

OTHER MAIN STORE BUS STORE GO SIGNAL 
INPUT 

OTHER MAIN STORE BUS STORE GO SIGNAL 
OUTPUT 

OTHER MAIN STORE BUS STORE REOUEST 
SIGNAL INPUT 

OTHER MAIN STORE BUS STORE REOUEST 
SIGNAL OUTPUT 

CONTROL SIGNAL THAT INDICATES OR IS 
BEING TESTED 

TEST SET ACCESS POINT. PARITY HIGH ON 
THE STORE DATA BUS 

TEST SET ACCESS POINT, PARITY LOW ON THE 
STORE DATA BUS 

TEST SET ACCESS POINT. BITS THROUGH 15 
OF THE STORE DATA BUS 



TSSOERAO-TSSOERCO TEST SET ACCESS POINT. MY STORE ERROR 
SIGNAL A-C 

TSSOGOO TEST SET ACCESS POINT. MY STORE GO 

SIGNAL 

ZIBTOOWlBTISi ZERO TO THE RIGHT OF BIT 0-U (PA PLUS 1 
CIRCUITRY ATTACHED TO PA REGISTER) 



T 



3A CENTRAL CONTROL 



DWG SIZE 
C2 



SELL LABORATORIES 



SD-1C900-01 

W E U. S. A. J 



ISSUE 

5A 

B4AF 

•snrurr 



" 



H 



DESIG 
PBCO 



EQPT 
IOC 



02-21 



LEAD 

DESIG 



FUNC TERM. 



Ill 

8DSR00 100 

SROGOO 1 IIS 

8R0020 1 018 

8R0040 I 317 

BR0060 1 OH 

3R00S0 I 313 

8R0100 1 113 

BR0120 1 010 

CHO I 309 

C19.20 I 002 

OROOA 30? 



DROOB 



EFETCHOA 



ELMP008 I 



EN.SOSPO 
EN.SOOA 



EN.S008 



ENG0R1 TJI 

EN0.INV1 I 

EN1.INV1 

ER.SOTOO 

EROSERCO I 

ESARPAOA 



F204LC0B I 

F204L90B I 

F204RA08 1 

GBOOO OT 

GB020 OT 

GB040 OT 

GB060 OT 

G80S0 OT 

GB100 OT 

G8120 OT 

I.OFFOOA 



IFF01 



I 



MD.SOROO I 

MD.ZDROO 01 

MPS030 I 

MPS050 I 

MS070 I 

MSOSO 1 

OPFOO I 

P01 1 

P21 I 



107 



019 



300 



109 

011 



310 



308 

211 
301 

204 
303 

009 



216 
217 
115 

212 
112 
312 

013 
114 
214 

007 

ZQ7 



0C6 
202 

105 

205 
103 
003 

201 
104 
004 



SYMBOL NO. 1 

PROCESSOR BUS CONTROLLER 



CODE 
FA1029 

FS INFO - 



ELEH 
1DENT 



DESTINATION 



4/2 
2/4 

2/4 
2/4 
2/4 

2/3 
2/3 
2/3 

4/2 

8/3 

1/5.1/8 

4/12,4/13 

4/14,4/15 

7/7 

4/2,4/6 

4/7,4/8 

4/9,4/10 

4/11 

4/6,4/7 

4/12.4/13 

4/14.4/15 

1/8 

4/2 

4/12.4/13 

4/14.4/15 

11/2.11/3 

4/5,4/6 

4/7.4/8 

4/9.4/10 

4/11.11/1 



NOTE 



202 

202 
202 
202 

202 
202 
202 



4/3 

4/3 
4/3 

5/1 
4/2 

4/12,4/13 
4/14.4/15 

1/13 
1/13 
1/13' 

2/4 
2/4 
2/4 

2/4 
2/3 
2/3 

2/3 

4/5.4/8 

4/9,4/10 

4/11,4/12 

4/13.4/14 

4/15 

1/5 

1/5 
1/5 
12/8 

12/8 

5/7 

5/14 

1/5 
8/3 
8/3 



OPT 



CP INFO 



TERM. 
M)D 



DROB 



LNOPO 



LOC 



SE2.REL0 8H4 

BDSRO 4F2 

BROIO 3A6 

BR1I0 3A6 

BR2I0 3A5 

BR3I0 3A4 

BR4I0 3A3 

BR5I0 3A3 

BR610 3A1 

CWIO 5 A3 

C0NT161 9A2 

DROA 7H5 



7H4 



FETCHO 6H2 



6A5 



RE010C 12G8 
TREQ.OA 11H3 



TREQ.08 11H2 



ENGDR1 7H3 

INHINVI1 10A5 

ENENGDR1 10H5 

TO.CKO 9H2 

IN.IOLIO 7A6 

GSARPAO 6H4 



F204LC0 2A2 

F204L90 2A1 

F204RA0 2A1 

MM1.GB0 4F7 

MM2.GB0 4F6 

RM.G80 4F6 

IDLE.G80 4F4 

UPD.G80 4F3 

IS0.G80 4F3 



BDSR.G80 
I.DOA 



IFFI1 

ST.DRIO 

CL.DRO 

MPSC80 

MPSCAO 
MSA 10 
MSB 10 

FILO 

P01 

P21 



4F1 
6H3 



6A4 

7A4 
6H4 
6A2 

6A2 

10A3 

10A4 

6A3 
2A7 
7A1 



DESIG 
PBCO 



EQPT 
LOC 



02-21 



LEAD 

DESIG FUNC TERM. 



P31 
R.HFF1A 



R.HS01A 



R.HS018 
SOCMIO 

SOCMOO 

SOCOIO 



SOCOOO 
S0C1I0 I 




IO 



SOC100 
S0C2IO 



S0C200 
S0C310 
S0C3O0 
SOERCIO 
SOGOIO I 
SOGDOO 01 

S OREO 10 I 





I 

01 

I 



203 
305 



304 



005 
302 

210 

102 

012 
017 

110 
316 

108 

219 

311 
213 
306" 
209 

106 



SOREQOO 008 

S1CMI0 I 206 

TSSOGOO 203 

T104L108 I 314 

T104L20B I 318 

T204LC08 I 015 



T204L308 
T204RA08 
T204RC0C 

T204R30C 
T204R50C 
T304RBOB 

T304REOA 
3T054D 



3V054C 
3V054D 



I 016 

I 315 

I 116 

I 215 

I 117 

I 101 



I 



218 



GRD OGD 

GRD 2GD 

GRD 200 

GRO 319 

PUR 000 

PWR 119 

PHR 000 

PWR 119 



A 



PART OF FS 4 



PROCESSOR BUS CONTROLLER 



SYMBOL NO. 1 (CONT) 

PROCESSOR BUS CONTROLLER 



CODE 
FA1029 

FS INFO - 



DESTINATION 

8/3 

4/5,4/8 

4/9.4/10 

4/11.4/12 

4/13,4/14 

4/15 

4/5.4/8 

4/9.4/10 

4/11,4/12 

4/13,4/14 

4/15 

11/1,11/2 

11/3 

4/2 

4/3,7/3 

TO CONN CUT 

13/4 

TO CONN CKT 

13/1 

TO CONN CUT 

TO CONN CKT 

13/1 

TO CONN CKT 

TO CGKS CKT 

13/1 

TO CONN CKT 

TO CONN CKT 

13/1 

TO CONN CKT 

5/7 

TO CONN CKT 

4/2 



13/4 

TO CONN CKT 

5/10 

4/2 

TO CONN CKT 

13/4 

TO CONN CKT 

TO CONN CKT 
4/3 



1/11 
1/11 
1/11 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 

1/11 



14/2 

14/2 

(X)14/2 

<X>14/2 



ELEM 
I DENT 



NOTE 



OPT 



CP INFO 



TERM. 
MOO 



P31 
R.WFF1 



R.W1A 



R.U1B 
TSCMIO 

SCMO 

SCO 10 



SREOIO 



LOC 



5A1 
12H2 



12H2 



12H1 
10A2 

12G8 

12A7 



TSCOO 
SCI 10 


12G7 
12A5 


TSC10 
SC2I0 


12H5 
12A3 


TSC20 


12H3 


SC3I0 


12A1 


TSC30 


12H2 


SERCIO 


SA3 


SGOIO 


11A5 


TSGOO 


11H5 





TSREOO 

osmio 

SG0060 


11H4 

7A8 

11H7 




T104L10 
T104L20 
T204LC0 


2A0 
2A8 
2A3 




T204L30 
T204RA0 
T204RC0 


2A2 
2A5 
2A1 




T204R30 
T204R50 
T304RB0 


2A3 
2A4 
2A0 


203 
203 


T304RE0 

GRO 

GRO 


2A8 


203 
203 


GRO 
GRO 
♦3 




203 
203 


♦3 
♦3 
♦3 





DESIG 
DSR 



EOPT 
LOC 



02-23 



LEAD 
DESIG 



FUNC TERM. 



AME.OMEO I 

BDSROO I 

BR0140 1 

BR0150 I 

CHO 

DROOB I 

EA.DMTLO 

ECL.A.DO 

ECL.ROSO I 

EN.SOSPO I 

EN.S1SP0 I 

EROSERCO 

ERSERCO 

ERSOERAO 

ERSOERBO 

ERS1ERA0 

ERS1ER80 

ERU1 



F204L90B I 
G8PH0 OT 
GB140 OT 

GB150 OT 
GB160 OT 
GB170 OT 

IF204LC1 I 
IF204RA1 I 
MDA.BOOA OT 

OT 
I 



MDA.8D0B OT 
OT 



MDERCRTO I 
MDGDDIOA OT 
OT 
I 



MOGOOIOB OT 
OT 



MS100 



SOACIO 
SOACOO 
SOCMIO 
SOCMIO 

socwoo 

S0ERAI0 



I 



P21 I 
P31 I 

SERC.CCO 01 



303 
003 
210 

113 

100 
218 

007 
304 
108 

214 
314 
004 

215 
013 
313 

117 
018 

107 



116 

206 
105 

211 

006 
205 



SYMBOL NO. 2 

DOUBLE STORE READ AND 
STORE ERROR CIRCUITRY 



CODE 
FA1046 

FS INFO - 



ELEM 
I DENT 



IC 
IC 

IC203 

203' 



I CI 03 
103 



216 

IC104 

104 



1C204 
204 



208 
118 
300 



213 
111 
311 
212 
009 
219 



DESTINATION 

5/10 

4/1 

2/3 

2/3 

4/1.4/3 
4/1 

TO CTLPNL CKT 

5/10.5/14 

4/3 

4/1 
4/3 
4/1,4/3 

5/1 
5/2 
5/1 

5/1 
5/1 

1/2,1/3 
1/6.1/8 

1/13 

2/2 

2/3 



2/3 
2/2 
2/2 

1/10 
1/10 
4/2 

1/10 

7/8,7/11 

7/12.7/13 

7/14.7/15 

7/16.7/17 

7/18 

4/2 

1/10 

7/9.7/10 

11/1,11/2 

'1/3 

1/5 

4/2 

1/10 

7/8,7/11 

7/12.7/13 

7/14.7/15 

7/16.7/17 

7/18 

4/2 

1/10 

11/1.11/2 

11/3 

5/12 

8/3 
8/3 

1/2.1/3 
1/6 



NOTE 



202 



202 



13/4 

TO CONN CKT 

7/3 

TO CONN CKT 

4/1 

13/4 

TO CONN CKT 

7/3 

TO CONN CKT 

TO CONN CKT 



OPT 



CP INFO 



TERM. 
MOD 



F204LC1 
F204RA1 



MSO 



LOC 



MSPHIO 2A8 

80SRI0 2A5 

BR14I0 5A4 

BR15I0 1A3 

CHO 5H5 

OROIO 5A2 

MSPHO 2H8 

SOERCECO 3H2 

CL.ROSIO 2A1 

SOENIO 3A0 

S1ENI0 4A0 

SERCROSO 2H1 

TSERCO 3H0 

SOERAOA 3H6 

TSOERBOA 3H4 

S1ERA0 4H4 

TS1ERB0 4H3 

ERU1 2H7 



F204L90 5A1 

MMSP.G80 5H4 

CUO.GBO 5H4 

8EC0.GB0 5H3 

CU1.G80 5H4 

BEC1.G80 5H3 



5C0 

5C0 



TSERCBOB 2H2 
TSERCBOB 2H2 



TSERCBOA 2H2 
TSERCBOA 2H3 



ST.ERUIO 2A7 
TSERCGOA 2H0 
TSERCGOA 2H1 



TSERCGOB 2H0 
TSERCG08 2H0 



3A3 



P21 2A3 
P31 2A6 
SERC.CCO 2H5 



SOACIO 3A7 

TSOACO 3G8 

SOERC.MO 3H3 

SOCMIO 3A8 

TSOCHO 3G9 

S0ERA10 3A6 



SYMBOL N0._ 2_ 

DOUBLE STORE READ AND 
STORE ERROR CIRCUITRY 



DESIG 
OSR 



EOPT 
LOC 



02-23 



LEAO 

DESIG FUNC TERM. 

SOERAOO 312 



CODE 
FA1046 

FS INFO - 



ELEM 

IDENT 



SOERBIO 1 
SOER800 



SOERCIO I 



SOERCOO 
SOGOOO 



I 



019 
112 



014 



115 
109 



S1ACI0 I 309 

S1AC00 106 

S1CMI0 317 

SI CWIO I 306 

S1CW00 209 

S1ERAI0 I 012 

S1ERA00 217 

S1ERBI0 I 005 

S1ERS00 017 



S1ERCI0 I 



S1ERC00 
S1G000 I 



313 



316 
114 



TEST.DRO I 207 

TSSOERAO 016 
TSSOERBO 315 



DESTINATION 

13/1 

TO CONN CKT 

TO CONN CKT 

13/1 

TO CONN CKT 

8/3 
4/1 

TO CONN CKT 

13/1 

TO CONN CKT 

4/1 

TO CONN CKT 
TO CONK CKT 
4/3 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

4/3 

TO CONN CKT 

TO CONN CKT 

4/3 

1/5 



TSSOERCO 
T204LC08 
T204RA08 



I 
I 


015 

011 
010 


1/11 
1/11 


3T054D 


GRO 

GRO 
GRO 


OGD 
2GD 
200 




3V054C 


GRO 
PHR 
PHR 


319 

000 
119 


14/2 
14/2 


3V0540 


PHR 
PHR 


000 
119 


(X)14/2 
(X)14/2 



PART OF FS 4 
SYMBOL (S) 1 2 



(CONT) 



OPT 





TERM. 




NOTE 


MOO 


LOC 




SOERAOO 


3H6 




SOERBIO 


3A4 




SOERBOO 


3H4 




SOERCIAO 


3A1 




SOERCOO 


3H1 




SOGOIO 


3A4 




S1AC10 


4A6 




TS1AC0 


4H6 




S1ERC.M0 


4HI 




S1CMI0 


4A7 




TS1CW0 


4G7 




S1ERAI0 


4A4 




S1ERAO0 


4H5 




S1ER8I0 


4A3 




S1ERB00 


4H3 




S1ERCIA0 


4A1 




S1ERC00 


4H1 




S1G010 


4A2 




TEST.DRO 


2A5 




SOERAOB 


3H6 




S0ERB08 


3H5 




SOERC08 


3H2 




T204LC0 


5A2 




T204RA0 


5A2 


203 


GRO 




203 


GRO 




203 


GRO 




203 


GRD 

♦3 

♦3 




203 


♦3 




203 


♦3 





T 



3A CENTRAL CONTROL 



DWG S12E 
C2 



SELL LABORATORIES SQ-1C900-01 



ISSUE 

8A 



H 



B4CA 

02/08/79 



HtmiED lit U. S. A. I 






± 



DESIG 
PBC1 



EQPT 
LOC 



02-22 



LEAD 
0ES1G 



FUNC TERM. 



209 

BDSR10 100 

BR0010 I 1 1S 

BR0030 I 01S 

BR0050 I 317 

BR0070 I OH 

BR0090 I 313 

BR0110 I 113 

SR0130 ! 010 

CWO I 309 

C19.20 ! 002 

DR10A 307 



OR10B 

ECL.ROSO 
EFETCH08 



ELNOP10B I 
EN.S1SP0 
EN.S10A 



EN.S10B 



ENGDR1 
EN0.INV1 

EN1.INV1 
ER.S1T00 

EROSERCO 



ESARPAOB 



F204LC0B I 

F204L90B 1 

F204RAOB 1 

c-saio or 

G8030 OT 

G8050 OT 

G8070 OT 

G8090 OT 

GB110 OT 

G8130 OT 

I.DFF10A 



IFF11 I 

MD.SDR10 I 

MD.2DR10 01 

HPS030 I 

MPS050 I 

MS070 I 

MS080 I 

0PF10 1 

P01 I 

P21 1 

P31 I 

R.WFF1B 



107 
111 
019 



300 
109 
011 



310 



303 
301 

211 

303 



009 



216 
217 

115 
2.U 
112 

312 
013 

114 

214 

007 

;07 



001 
006 
202 

105 
205 
003 

103 
201 
104 

004 
203 

305 



SYMBOL NO. 3 

PROCESSOR BUS CONTROLLER 1 



CODE 
FA 1029 



ELEM 
I DENT 



OPT 



FS INFO 

DESTINATION 



2/4 

2/4 
2/4 
2/4 

2/3 
2/3 
2/3 

4/2 

8/3 

1/1.1/4 

4/5.6/3 

11/1,11/2 

11/3 



4/2 

4/5. 4/8 
4/9.4/10 
4/11 

1/1 

4/2 

4/12.4/13 
4/14,4/15 
11/2.11/3 

4/54/6 

4/7.4/8 

4/9,4/10 

4/11,11/1 

4/1 

4/1 



4/1 
5/1 
4/2 



NOTE 



202 

202 
202 

202 

202 

202 
202 



TERM. 
MOO 

TSGOO 
80SR0 
8R010 

BR1I0 
8R2I0 
BR3I0 

BR4I0 
BR5I0 
3R610 

CHIO 

C0NT161 

DROA 



4/5,4/6 

4/7.4/8 

4/9,4/10 

4/11 

1/13 

1/13 

1/13 

2/4 

2/4 
2/4 
2/3 

2/3 
2/3 

7/3,11/1 
11/2,11/3 

1/4 
1/4 
1/4 



12/8 
12/8 
5/7 

5/14 

1/4 

8/3 

8/3 
8/3 
11/1. 
11/3 



11/2 



LOC 

11H5 

4F2 

SAC 

3A6 
3A5 
3A4 

3A3 
3A3 
3A1 

5A3 
9A2 

7H5 



DROB 

SE2.REL0 

FETCHO 


7H4 
8H4 
6H2 


LNOPO 

RE010C 

TREO.OA 


6A5 

12G8 

11H3 


TREO.OB 


11H2 


ENGDR1 
ENENGDR1 


7H3 

10H5 


1NHINVI 1 

TQ.CKO 

IN.IDLIO 


10A5 

9H2 

7A6 


GSARPAO 


6H4 


F204LC0 
F204L90 


2A2 
2A1 


F204RA0 
MM1 .GBP 
MM2.GB0 


2A1 
* c 7. 
4F6 


RU.GBO 
1DLE.G80 

UPO.GBO 


4F6 
4F4 
4F3 


1S0.G80 

80SR.G80 

l.DOA 


4F3 

4F1 
6H3 


IFFI1 

ST.DRIO 
CL.DRO 


6A4 

7A4 
6H4 


MPSCBO 
MPSCAO 
MSB 10 


6A2 
6A2 
10A4 


MSA 10 

F!LO 

P01 


10A3 

6A3 

2A7 


P21 
P31 
R.UFF1 


7A1 
5A1 
12H2 



OESIG 
P8C1 



EQPT 
LOC 



02-22 



LEAD 

DESIG FUNC TERM. 

R.US11A 304 



R.MS118 
S0CM10 1 
S1CMI0 !0 



S1CM00 

smoio i 

sicooo o 

SI CI 10 I 

S1C100 

S1C2I0 I 

S1C200 

S1C310 I 

S1C300 01 

S1ERCI0 I 

S1G0I0 I 

S1GOO0 

S1RE010 I 

si re a co o 

T104L108 I 

T104L20B ! 

T204LC0B I 

T204L30B I 

T204RA08 1 

T204RC0C 1 

T204R30C I 

T204R50C I 

T304RBOB I 

T304RE0A 1 

3T0540 GRO 
GRO 

GRD 

GRO 

3\'954C-. PHR 



3V054D 



PUR 
PUR 
PUR 



005 
206 
302 



210 
102 

012 
017 
110 

316 
108 
219 

311 
213 
306 

208 

106 
008 

314 

318 
015 

016 
315 

116 

in 

117 

101 

218 
OGO 
2GD 

200 
319 
UM- 

119 

000 
119 



SYMBOL NO. 3 

PROCESSOR BUS CONTROLLER 



COOE 
FA1029 

FS INFO - 



ELEM 
10ENT 



DESTINATION 

4/5.4/8 

4/9,4/10 

4/11,4/12 

4/13.4/14 

4/15 

11/1,11/2 

11/3 

4/1 

4/2 
4/1 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 

4/2 

TO CONN CKT 

4/2 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 



NOTE 



1/11 
1/11 
1/11 

1/11 



Ih/Z 

14/2 

(X>14/2 

(X114/2 



PART OF FS 4 

PROCESSOR BUS CONTROLLER 



(CONT) 



OPT 



CP INFO 



TERM. 
MOO 



R.UIA 



LOC 
12H2 





R.U1B 


12H1 




OS CM 10 


7A8 




TSCMIO 


10A2 




SCMO 
SCO 10 


12G8 
12A7 




TSCOO 
SCI 10 
TSC10 


12G7 
12A5 
12H5 




SC2I0 
TSC20 
SC3I0 


12A3 
12H3 
12A1 




TSC30 

SERCIO 

SGOIO 


12H2 

8A3 

11A5 




SG0060 


11H7 




SREOIO 
TSREOO 


11A4 
11H4 




T104L10 
T104L20 
T204LC0 


2A0 
2A8 
2A3 




T204L30 
T204RA0 
T204RC0 


2A2 
2A5 
2A1 




T204R30 
T204R50 
T304RBO 


2A3 
2A4 

2A0 


203 
203 


T304REO 

GRO 

GRO 


ZM 


203 
203 


GRO 
GRO 

*J ..... 




203 
203 


-3 
•3 
♦3 





T 



EQPT 
OESIG LOC 

AORPTPRD 02-25 



LEAO 

DESIG 

PAOOO 
PA010 
PA020 

PA030 
PA040 
PA050 

PA060 
PA070 
PA080 

PA090 
PA 100 
PA110 

PA120 
PA130 
PA 140 

PA 150 
PA 160 
PA170 



PA180 I 
PHC0M1 
PL COM 1 



FUNC TERM. 



216 

016 
315 

115 

215 
019 

318 
118 
218 

018 
317 
117 

217 
207 
007 

306 
106 

206 

006 
312 
304 



EOPT 
OESIG LOC 

STBTPHPL 02-18 



LEAO 
DESIG 



DR10A I 

EFETCHOB I 

ELNOPOOB 1 

EN.SOOB I 

EN.S108 I 

ESARPAOB I 

FP204L9t 

FP204RC1 

FP204R31 

FP204R51 

FP204R61 

F1O4L10A I 

F104L20A I 

F2O4LC0A I 

F204L90A 1 

F2O4RC0B I 

F204R308 I 

F204R50B I 



FUNC TERM. 

106 
204 
205 



303 
306 
316 

300 
311 
013 

201 
001 

in 

ic 
ic 

IC 
IC 

It 

014 

313 
116 
016 

113 

213 
115 



SYMBOL NO. 4 

AOR PARITY PREOICT CIRCUIT 



COOE 
FA1032 

FS INFO - 



ELEM 
10ENT 



OPT 



CP INFO 



DESTINATION 

4/15 
4/14 
4/13 

4/12 
4/11 
4/10 

4/9 

4/8 
4/15 

4/14 
4/13 
4/12 

4/11 
4/10 
4/9 

4/8 
4/7 
4/6 

4/7 
4/5 
4/5 



NOTE 

202 

202 

202 

202 
202 
202 

202 

202 

2r: 

202 
202 
202 

202 
202 
202 

202 

202 
202 

202 



TERM. 
MOO 



LOC 



PA. 0010 5A1 

PA. 01 10 5A2 

PA. 0210 5A3 

PA. 0310 5A4 

PA. 0410 5A5 

PA. 0510 5A5 



PA. 0610 
PA. 0710 
PA. 0810 

PA. 0910 
PA. 1010 
PA. 11 10 

PA. 1210 
PA. 1310 
PA. 1410 

PA. 1510 
PA. 1610 
PA. 1710 

PA. 1810 

TOPhl 

T0PL1 



5A6 
5A7 
6A1 

6A2 

6A3 
6A4 

6A5 
6A5 

6A6 

6A7 
6AJ 
6A9 

6A9 
6G9 
3G7 



.SYMBOL NO. 5 

STORE ADDRESS AND BUFFER REGISTERS 
(BITS PH AND PL) 



COOE 

FA1024 



ELEM 
IOENT 



OPT 



FS INFO 

DESTINATION 



CP INFO 



NOTE 



4/3 
4/3 

1/8 

4/1 
4/3 
4/3 

7/8 

7/8 
7/8 

7/8 
7/8 
1/13 

1/13 
1/13 
1/13 

1/13 

1/13 
1/13 



TERM. 
MOO 

2TRA1 
XSIR080 
SOB 10 

XSJROAO 

2TRB1 

MINTRPO 

DRIO 

NFETIO 

LNOPIO 

REOS010 
REQS1I0 
SAR.PA10 

F204L91 
F20<.RC1 
F204R31 

F204R51 
F204R61 
F104L10 

F1C4L20 
F204LC0 
F204L90 

F204RC0 
F204R30 
F204R50 



LOC 

9H5 
8H5 
3A8 

8H6 
9H1 

SA5 

6A4 

5A5 
8A2 

2A1 
2A5 
6A2 

5H0 
9F7 
5H6 

5H0 
6H1 

7A0 

7A4 
8A1 
5A0 

9A2 
5A7 
5A1 



SYMBOL NO. 5 ' CONT ) 

STORE AOORESS ANO SUFFER REGISTERS 
(BITS PH ANO PL) 



EuPT 
DESIG LOC 

ST8TPHPL 02-18 



COOE 
FA1024 

FS INFO - 



LEAO 

OESIG 



FUNC TERM. 



F204R60B I 315 
F304RE0B I 214 
F304R70B I 005 



GBPHO 



OT 



207 
I 312 

GBPLO OT 007 



1 

I.OFFOOA I 
IBPHO 

IBPLO 

I CDR80 

ICSARPH1 

ICSARPL1 

ICSOPHO 

ICSOPLO 

ICSDRPH1 

ICSDRPL1 

1FF11 I 

IGBPHAO I 

1G8PH80 I 

IG8PHC0 I 

IGBPHOO I 

IGBPH1A 

IG0PH18 

IGBPLAO I 

IGBPLBO I 

IG8PLC0 I 

IGBPLDO I 

IG8PL1A 

IGBPL1B 

IRUS0I80 

PAPHO 

PAPLO 



112 
100 
206 

006 

IC 

IC 

IC 
IC 

IC 

IC017 
IC314 
210 

IC 
IC 

IC 

IC 
IC 
IC 

IC 
IC 
IC 

IC 
IC 
IC 

IC 

104 

304 



R.US01A I 
R.US11A I 
SAOPHIO I 



SAOPHOO 
SAOPLIO I 



SAOPLOO 



310 
110 

202 



102 

002 



003 



SA1PHI0 I 301 
SA1PHO0 203 
SAIPLIO I 101 



SA1PL00 

SDRPH1 

SDRPL1 



10! 

017 
314 



ELEM 
IOENT 



PHCOMI 1 


Oil 


4/4 


PL COM 1 1 


211 


4/4 


R.UFF1A I 


302 


4/1 



DESTINATION 

1/13 
1/13 
1/13 

2/2 
2/2 
2/2 

2/2 
4/1 



1/6 
7/8 
7/8 

7/8 
7/8 
7/8 

7/8 
7/1 

1/4 

7/8 
7/8 
7/8 

7/8 
7/8 
7/8 

7/8 
7/8 
7/8 

Til 
7/8 
7/8 

7/8 



4/1 
4/3 
13/1 

TO CONN CKT 

TO CONN CKT 

13/1 

TO CONN CKT 

TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 



NOTE 



202 



PART OF FS 4 
SYMBOL(S) 3 4 5 



OPT 



CP 

TERM. 
MOO 


INFO 

LOC 


F204R60 
F304RE0 
PAOO 


6A1 
7A2 
3A8 


G8.BS10 

GB.BtO 

GB.AS10 


9H3 
5AI 
9H6 


GB.AIO 

I. OFF 10 

iB.eio 


5A2 

6A4 
8H2 


I8.AI0 

ORO 

SARBI 


8H2 
608 
5H4 


SARAI 
TSD03 
TSDOA 


5H5 
4H4 
4E9 


S0RB1 
S0RA1 
IFFI 


7H5 
7H5 

8A4 


AKBG10 
AIBGIO 
0KBG10 


9A2 
9A2 
9A5 


OIBGIO 

G8.B01A 

G8.B01B 


9A3 
5HI 
7E8 


AKAG10 
AIAG10 
OKAGIO 


9A6 
9A6 
9A6 


0IAG10 

G8.A0IA 

G8.A01B 


9A6 
5H2 
7E8 


R.USOIO 

PA.BIO 

PA.AIO 


389 
6H3 
6H3 


COMB 10 
COMAIO 
R.HFF1 


9AI 
9A4 
6A5 


R.US0I1 
R.USI1I 
SA0B10 


3A1 

4A0 
2AI 


TSAOBOO 

SAOAiO 


2G3 

2 -3 


TSAOAOO 


2G4 


SAIBIO 

TSA1B00 

SAIAIO 


2A6 
2G7 
2A7 


TSA1A00 

S0RB1 

S0RA1 


2G9 
3H0 
?H5 



3A CENTRAL CONTROL 



BELL LABORATORIES SD"1C900-01 



DUG SI2E 
C2 



marco in u. s. a. 



ISSUE 

70 



B4CB 

12/01/77 






I 



EQPT 
DESIG LOC 

STBTPHPL 02-1 J 



LEAD 
OESIG 



FUNC TERM. 



S00PH10 01 015 



3D0PHO0 
SDOPLIO 



01 
01 



21! 
117 



SDOPLOO 01 317 



S01PHI0 
S01PH00 

SD1PLI0 

SD1PL00 

S1RPH0 



01 
0! 

01 

01 

01 



019 
219 

118 

315 

004 



S1RPL0 01 105 

TP204L91 IC 

TP204R31 IC 

TP204R51 IC 

TP204R61 IC 

TSSOPHO 217 

TSSDPLO 114 

T104L10A I 215 

T104L20A I 015 

T2O4LC0A I 108 

T204L90A 1 009 

T204R30B I 010 

T2O4R50S I 309 

T204R60B 1 109 

T304RE08 I 208 



3T054A 



6«D OGD 
GRO 2G0 

GRD 200 



GRD 319 

3VG0218T I 012 

I 212 



3V054A 



3V054B 



GRD 319 

PUR 000 

PUR 119 

PWR 000 

PUR 119 



SYMBOL NO. 5 



(CONT) 



STORE AOORESS AND BUFFER REGISTERS 
(BITS PH AND PL) 



CODE 
FA1024 

FS INFO - 



ELEM 
IDE NT 



DESTINATION 

13/1 

TO CONN CKT 

TO CONN CKT 

11/1 

13/1 

TO CONN CKT 

11/1 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

11/1 

TO CONN CKT 

11/1 

TO CONN CKT 

11/1 

1/6 

11/1 

7/8 

7/8 

7/8 
7/8 



1/11 
1/11 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 



NOTE 



202 
202 



(X)14/1 
(X)14/1 



14/1 
14/1 



203 
203 
203 

203 



203 
203 



OPT 



CP INFO 



TERM. 
MOO 



SDOBRO 



S1R0.A0 
T204L91 
T204R31 

T204R51 
T204R61 
SDOBO 

SDOAO 

T104L10 

T104L20 

T204LC0 
T204L90 
T204R30 

T204R50 
T204R60 
T304RE0 

GRD 
GRD 
GRD 

GRD 

2TRAI1 

ZTRBI1 

GRD 
♦ 3 
*3 

♦3 
♦3 



LOC 
3H4 



TSDOBWOO 3Hi 
SDOARO 3H8 



TSDOAWOO 3H5 

SD1BR0 4H4 

TSD1BW00 4H1 

SD1AR0 4H8 

TSD1AUO0 4H5 

SIRO.BO 8H4 



8H5 

5H2 
5H3 

587 
6C0 

3H1 

3H6 
7A1 
7A5 

5A4 
5A2 
5A3 

5A3 
6A0 
7A1 



9A5 
9A1 



EQPT 
DESIG LOC 

STBT1917 02-20 



LEAO 
DESIG 



FUNC TERM. 



OROOB 

EFETCHOA 

EN.SOOB 

EN.S108 

ESARFAOB 
F204LC0B 
F204L90B 

F2O4RC0C 
F204R50C 
F204R60C 



F9204L91 

F9204RC1 

GB170 01 

GB190 01 

ICSAR171 

ICSAR191 

IG817A0 1 

IGB1730 I 

IGB171A 

IGB19A0 I 

1G81980 I 

IGB191A 



PA 170 
SA01710 



SA0 1700 



SA019I0 I 

SA0 1900 

SA11710 I 

SA1 1 700 

SA119I0 I 

SA11900 

T204LCOB 1 

T204L908 I 

T204R30C I 

T204R5vJC i 

T204R60C 1 

T9204L91 

T9204R31 

2IBT161 I 

2IBT171 



002 

30S 

116 

216 
210 
307 

016 
012 
111 

014 

313 
113 

IC 
IC 
007 

106 
IC 

IC 

IC 

IC 
IC 

IC 
IC 
IC 

301 
217 

101 

207 

201 

019 

001 
219 
300 

017 

316 
118 

013 
317 
IC 

IC 

212 

306 



2IBT181 I 112 

3T054D GRD OGO 

GRO 2GD 

GRD 200 

GRO 319 

3V054C PWR 000 



3V0540 



PWR 119 
PWR 000 
PUR 119 



SYMBOL^ NO. 6 

STORE AOORESS REGISTER 
(3ITS 19 ANO 17) 



COOE 
FA1030 



ELEM 
I DENT 



FS INFO 

DESTINATION 



4/1 

4/1 
4/1 
4/3 

4/3 
1/13 

1/13 

1/13 
1/13 
1/13 

7/9 
7/9 
2/2 

2/2 

7/9 
7/9 

7/9 
5/5 
5/5,7/9 

7/9 
5/5 
5/5,7/9 

4/4 

13/1 

TO CONN CKT 

TO CONN CKT 

13/1 

TO CONN CKT 

TO CONN CKT 

TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

1/11 
1/11 
1/11 

1/i! • 

1/11 

7/9 

5/5,7/9 

4/7 

4/7 



14/2 

14/2 

(X) 14/2 
<X)14/2 



NOTE 



202 



A 



PART OF FS 4 

PROCESSOR BUS CONTROLLER 



OPT 



CP INFO 



TERM. 
MOO 



LOC 



PA. BIO 3H1 

2TRB1 4H1 

DRO 3A5 

NFETIO 3A7 

REQS010 2A1 

REQS1I0 2A0 



SAR.PAIO 

F204LCO 

F204L90 

F2O4RC0 
F204R50 
F204R60 

F204L91 
F204RC1 
GB.AS10 

GB.BS10 

SAR.A1 

SAR.B1 

TIGBAAO 
TIGBACO 
G8.A01 

TIGBBACL- 

TIG3BC0 

GB.B01 

PA.A10 
SAOAIO 



3A2 

4A3 

3A0 

4A2 
3A4 
3A0 

3H0 
4H2 
4H6 

4H6 
3H7 
3H6 

4A6 
4A6 

4H7 

-4AA 

4A6 
4H5 

3H2 
2A7 



TSAOAOO 2H7 



SAOBIO 



2A3 





TSA0800 


2H3 




SA1AI0 


2A5 




TSA1A00 


2H5 




SAIBIO 


2A1 




TSA1B00 


2H2 




T204LC0 


3A5 




T204L90 


3A1 




T204R30 


3A4 




TZG4R5S 


SM 




T204R60 


3A1 




T204L91 


3B9 




T204R31 


389 




2TRAI1 


4A4 




2TRA1 


4H4 




2TRBI1 


4A1 


203 
203 


GRO 
GRD 




203 


GRD 




203 


GRO 






'3 












♦3 




203 


♦3 




203 


•3 





J 



EOPT 
OESIG LOC 

ST8T1816 02-19 



SA0 1800 
SA116I0 
SA 11600 

SA118I0 

SA 11500 
T204LCOB 

T204L908 
T204R30C 
T204R50C 

T2u*»ri6\iC 
T8204L91 
T8204R31 

ZI8T151 
2I8T161 
2IBT171 

ZIBT181 
3T0540 



3V054C 
3V0540 



LEAD 
OESIG 

OROOB 

EFETCHOA 

EN.SOOB 

EN.S10B 

ESARPAOB 

F204LC0B 

F204L90B 
F2O4RC0C 
F204R50C 



F204R60C I 

F8204L91 

F8204RC1 

GB160 31 

GB180 01 

ICSAR161 

ICSARI81 

1G816A0 1 

IG8I680 I 

1GB161A 

IGB18A0 I 

IG81880 I 

_LGB.18.1A (L 

PA160 

PA180 

SA016I0 I 

SAO 1600 

SA0 1810 I 



FUNC TERM. 



116 
216 
210 

307 

016 
012 

111 
014 
313 

113 

IC 
IC 

007 
106 
IC 

IC 

IC 

IC 

IC 
IC 
IC 

LC- 
301 
002 

217 

101 
207 



201 

1 019 

001 

1 219 

300 

1 017 

I 316 

I 118 

I 018 



317 

IC 

IC 

212 

306 
112 



308 

GRD OGD 

GRD 2GD 

GRD 200 

GRO 319 

PWR 000 

PUR 119 

PWR 000 

PWR 119 



SYMBOL NO. 7 

STORE ADDRESS REGISTER 
(BITS 18 ANO 16) 



CODE 
FA1030 

FS INFO - 



ELEM 
I DENT 



DESTINATION 

4/1 
4/1 
4/1 

4/3 
4/3 
1/13 

1/13 
1/13 
1/13 

1/13 
7/10 
7/10 

2/2 
>/2 
7/10 

7/10 
7/10 
5/6 

5/6.7/10 

7/10 

5/6 

5/6.7/.UL- 

4/4 

4/4 

13/1 

TO CONN CKT 

TO CONN CKT 

13/1 

TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
1/11 

1/11 
1/11 
1/11 

1711 
7/10 
5/6,7/10 

4/8 
4/6 
4/6 

4/6 



14/2 

14/2 

(X)14/2 

(X)14/2 



OPT 



NOTE 


TERM. 
MOO 


LOC 




DRO 

NFETIO 

REOSOIO 


3A5 
3A7 
2A1 




RE0S1I0 

SAR.PAIO 

F204LC0 


2A0 
3A2 

4A3 




F204L90 
F204RCO 
F204R50 


3A0 

4A2 
3A4 




F204R60 
F204L91 
F204RC1 


3A0 
3H0 
4H2 




GB.AS10 
G8.8S10 
SAR.A1 


4H6 
4H6 
3H7 




SAR.B1 

TIGBAAO 

TIGBACO 


3H6 
4A6 
4A6 




GB.A01 

TIGBBAO 

T1GBBC0 


4H7 
4A6 
4A6 


202 
202 


GS.B01 
PA.AIO 
PA.B10 


4H5 
3H2 
3H1 




SAOAIO 


2A7 


.-. . . 


TSAOAOO 
SAOBIO 


2H7 
2A3 





TSA0800 
. SA1AIC 
TSAIAOO 


2H3 
2A5 
2H5 




SAIBIO 

TSA1BO0 

T204LC0 


2A1 
2H2 
3A5 




T204L90 
T204R30 
T204R50 


3A1 
3A4 
3A5 




T2C4R60 
T204L91 
T204R3I 


5A1 

389 
3B9 




2TRAI1 
ZTRA1 
2TRBI 1 


4A4 
4H4 
4A1 


203 
203 


2TR81 

GRD 

GRO 


UN 


203 
203 

203 
203 


GRO 
GRO 
♦3 

•3 
•3 
♦3 











PART OF FS 4 
SYMBOL(S) 5 6 7 









3A CENTRAL CONTROL 



BELL LABORATORIES SD-1C900"01 



DUG SIZE 
C2 



ISSUE 

7D 



PRIMH) I* U. S. A. I 



B4CC 

12/01/77 


















I 












1 


1 


I 




2 




1 


3 


1 


< ^ 


1 


5 


1 


6 


1 




7 




I 


8 _L_ 


9 
































PART OF FS 4 
































* 
















PROCESSOR BUS CONTROLLER 






















A 








SYMBOL 


NO. 8 












SYMBOL 


NO. 8 


(CONT) 




SYMBOL 


NO. 9 


. 








SYMBOL NO. 9 


(CONT) 


A 










STORE ADORESS ANO 


BUFFER REGISTERS 










STORE ADDRESS ANO 


3UFFER REGISTERS 




STORE ADDRESS ANO 


8UFFET REGISTERS 








STORE ADDRESS ANO BUFFER REGISTERS 












(BITS 15 


ANO 07) 












(BITS 15 


ANO 07) 






(BITS 14 


ANO C6) 










(BITS 14 ANO 06) 












EOPT 




ELEM 










EQPT 


' 


ELEM 






EOPT 




ELEM 








EOPT 


ELEM 








DESiG 
STBT1507 


IOC 
02-17 


COOE 
FA1024 


I DENT 
A 


OPT 


INFO 


DESIG 
STBT1507 


LOC 
02-17 


CODE 
FA1024 


I DENT 
A 


OPT 


OESIG 
STBT1406 


LOC 
02-16 


CODE 
FA1024 


IDENT 
A 


OPT 


NFO — — 


DESIG 


LOC 
02-16 


COOE IDENT 

FA1024 A 

- 


OPT 






STBT1406 




B 


LEAD 










TERN. 


LEAD 










TERM. 


LEAD 








TERM. 


LEAD 






TERM. 


1 




DESIG 


FUNC 


TERM. 


DESTINATION 


NOTE 


MOD 


LOC 


DESIG 


FUNC 


TERM. 


DESTINATION 


NOTE 


MOO LOC 


OESIG FUNC 


TERM. 


DESTINATION 


NOTE 


MOO 


LOC 


OESIG FUNC 


TERM. 


DESTINATION NOTE 


MOO LOC 










005 






PADO 


3A8 


R.WFF1A 


I 


302 


4/1 




R.WFF1 6A5 




005 






PAOO 


3A8 


R.WFF1A 1 


302 


4/1 


R.MFF1 6A5 










Oil 






COMB 10 


9A1 


R.HS01A 


I 


310 


4/1 




R.WfOIl 3A1 




Oil 






COMB 10 


9A1 


R.WS01A 1 


310 


4/1 


R.HS01I 1A1 










205 






SOB 10 


3AS 


R.HS11A 


I 


110 


4/3 




R.HS1I1 4A0 




206 






IB. BIO 


8H2 


R.MS11A I 


110 


4/3 


R.MS1I1 4A0 






OROOB 


I 


211 
300 


4/1 




COMA 10 
ORIO 


9A4 
6A4 


SA007I0 


I 


002 


13/3 

TO CONN CUT 




SAOAIO 2A3 


DR008 I 


211 
300 


4/1 




COMA 10 
ORIO 


9A4 
6A4 


SAO 06 10 1 


002 


13/3 

TO CONN CKT 


SAOAIO 2A1 






EFETCHOB 


I 


311 


4/3 




NFETIO 


5A5 


SA00700 
SA0I5I0 



I 


003 
202 


TO CONN CUT 
13/3 




TSAOAOO 2G4 
SAOBIO 2A1 


EFETCHOB I 


311 


4/3 




NFETIO 


5A5 


SA00600 
SA014I0 1 


003 
202 


TO CONN CKT 
13/3 


TSAOAOO 2G4 
SAOBIO 2AI 






ELMINTO 


1 


316 


1/8 




MINTRPO 


SA5 








TO CONN CKT 






ELMINTO I 


316 


1/8 




MINTRPO 


8A5 






TO CONN CKT 








ELNOPOOB 


I 


013 


1/S 




LNOPIO 


8A2 














ELNOPOOB I 


013 


1/8 




LNOPIO 


8A2 












C 


EN.SOOB 


I 


201 


4/1 




REQSOIO 


2A1 


SA0 1500 
SA107I0 




1 


102 
101 


TO CONN CKT 
TO CONN CKT 




TSAOBOO 2G3 
SA1AI0 2A7 


EN.SOOB I 


201 


4/1 




REQSOIO 


2A1 


SA0 1400 
SA10610 I 


102 
101 


TO CONN CKT 
TO CONN CKT 


TSAOBOO 2G1 
SA1A10 2A7 


C 




EN.S10B 


I 


001 


4/3 




REQS1I0 


2A5 


SA10700 





103 


TO CONN CKT 




TSA1AO0 2G9 


EN.S10B 1 


001 


4/3 




RE OS HO 


2A5 


SA106OO 


103 


TO CONN CKT 


TSA1A00 2G9 






ESARPAOB 


1 


111 


4/3 




SAR.PAIO 


6A2 














ESARPAOB I 


111 


4/3 




SAR.PAIO 


6A2 














F104L10A 


I 


OK 


1/13 




F104L10 


7A0 


SA115I0 
SA11500 


I 




301 
203 


TO CONN CKT 
TO CONN CKT 




SA1B10 2A6 
TSA1BO0 2G7 


F104L10A I 


014 


1/13 




F104L10 


7A0 


SA114I0 I 

SA 11400 


301 

203 


TO CONN CKT 
TO CO.')N CKT 


SAIBIO 2A6 
TSAI800 2G7 






fio;l:oa 


1 


313 


1/13 




F104L20 


7A4 


SDR071 




314 






SDRA1 3H5 


F104L20A I 


313 


1/13 




FI04L20 


7A4 


S0R061 


314 




SDRA1 3H5 






F204LCDA 


1 


116 


W13 .. . 




F204LC0 


8A1 














F204LCOA I 


11* 


1/13 




F204LC0 


8AI 














F204L90A 


I 


016 


1/13 




F204L90 


SAO 


S0R151 
SD007IO 


01 


017 
117 


11/3 




SDRB1 3H0 
SOOARO 3H8 


F204L90A I 


016 


1/13 




F204L90 


5A0 


S0R141 
S0006I0 01 


017 
117 


11/3 


SORB! 3H0 
SOOARO 3H8 






F2O4RC0B 


! 


113 


1/13 




F204RC0 


9A2 








13/2 






F204RCOB 1 


113 


1/13 




F204RC0 


9A2 






13/2 








F2O4R30B 


I 


213 


1/13 




F204R30 


5A7 








TO CONN CKT 






F204R30B 1 


213 


1/13 




F204R30 


5A7 






TO CONN CKT 








F2O4R50B 


I 


115 


1/13 




F204R50 


5A1 


SD00700 


01 


317 


11/3 




TSOOAHOO 3H5 


F204R50B 1 


115 


1/13 




F204R50 


Ml 


S000600 01 


317 


11/1 


TSOOAUOO 3H5 




D 






















TO CONN CKT 






















TO CONN CKT 






F204R60B 


I 


315 


1/13 




F204R60 


6A1 














F204R60B 1 


315 


1/13 




F204R60 


Ml 










c 




F104REOB 


I 


2K 


1/13 




F304RE0 


7A2 


3001510 


01 


018''" 


13/2 




SDOBRO 3H4 


F304RE03 1 


214 


1/13 




F304RE0 


7A2 


S00I4I0 01 


018 < 


11/2 


S008R0 1H4 






F7204L91 





IC 


7/11 




F204L91 


5H0 


SD01500 


01 


218 


TO CONN CKT 
TO CONN CKT 




TS003U00 3H1 


F6204L9I 


IC 


7/12 




F204L91 


5H0 


SD01400 01 


218 


TO CONN CKT 
TO CONN CKT 


TSOOBUOO 3HI 






F7204RC1 





Iv 


?m 




F204RC1 


9F7 


S0107I0 


01 


118 


11/3 




SD1AR0 4H8 


F6204RC1 


IC 


7/12 




F204RC1 


9F7 


SDI06IO 01 


118 


11/1 


SOIARO 4H8 






F7204R31 





IC 


7/11 




F204R31 


5H6 








TO CONN CKT 






F6204R31 


IC 


7/12 




F204R31 


5H6 






TO CONN CKT 








F7204R51 


a 


IC 


7/11 




F204R51 


5H0 


SO 10700 


01 


318 


* 11/1 




TS01AWOO 4H5 


F6204R51 


IC 


7/12 




F204R5I 


5H0 


SO 10600 01 


318 


11/1 


TSD1AW0P 4H5 






F720.R61 





IC 


7/11 




F204R61 


6H1 








TO CONN CKT 






F6204R61 


IC 


7/12 




F204R6I 


6H1 






TO CONN CKT 








GB070 


OT 


007 


2/4 




GB.AS10 


9H6 


S0115I0 


01 


019-* — 


TO CONN CKT 




SD1BR0 4H4 


GB060 OT 


007 


2/4 




GB.AS10 


9H6 


SO1 1410 01 


019*- 


" TO CONN CKT 


S01BR0 4H4 








1 


112 


2/4 




GB.AIO 


5A2 


SO1 1500 


01 


219 ' 


TO CONN CKT 




TSO1SHO0 4H1 


I 


112 


2/4 




GB.AIO 


5A2 


SO1 1400 01 


219^ 


TO CONN CKT 


TS018U0G 4HI 






GB150 


OT 


207 


2/3 




GB.BS10 


9H3 


SIR070 


01 


105 


11/2 


202 


SIRO.AO 8H5 


GB140 OT 


207 


2/3 




GB.BS10 


9H3 


SIR060 01 


105 


11/2 202 


SIRO.AO 8H5 




E 




I 


312 


2/3 




GB.BIO 


5A1 


SIR150 


01 


004 


11/1 


202 


SIRO.BO 8H4 


I 


312 


2/3 




GB.BIO 


5A1 


SIR140 01 


004 


11/1 202 


SIRO.BO SH4 


p 


I.DFFOOA 


1 


100 


4/1 




!.DFF!0 


6A4 








1/6.6/4 






I.DFFOOA 1 


100 


4/1 




I.OFFIO 


6A4 






1/1,1/2 






















TSS0070 





114 








SOOAO 3H6 














TSS0060 


114 




SOOAO 3H6 






IB070 





006 


1/1.1/3 
1/7 


202 


IB.AIO 


8H2 


TSSD150 





217 






S0080 3H1 


IB060 


006 


1/1,1/3 
1/7 


202 


IB.AIO 


SH2 


TSSD140 


217 




SDOBO 3H1 






IS150 




206 






IB. BIO 


8H2 


T104L10A 


I 


215 


1/11 




T104L10 7A1 


I CDR60 


IC 


7/12 




DRO 


608 


T104L10A I 


215 


1/11 


T104L10 7A1 






ICDR70 





IC 


7/11 




DRO 


608 


T104L20A 


I 


015 


1/11 




T104L20 7A5 


ICSAR061 


IC 


7/12 




SARA1 


5H5 


T104L20A I 


015 


1/11 


T104L20 7A5 






ICSAR071 





IC 


7/11 




SARA1 


5H5 


T204LCOA 


I 


108 


1/11 




T204LC0 5A4 


ICSAR141 


IC 


7/12 




SARB1 


5H4 


T204LC0A I 


108 


1/11 


T204LC0 5A4 






ICSAR151 





IC 


7/11 




SARB1 


5H4 


T204L90A 


I 


009 


1/11 




T204L90 5A2 


1CS0R061 


1C314 


7/12 




SDRA1 


7H5 


T204L90A I 


009 


1/11 


T204L90 5A2 






ICSDR071 





IC3K 


7/11 




SDRA1 


7H5 


T204R30B 


I 


010 


1/11 




T204R30 5A3 


ICS0R141 


IC017 


7/12 




S0RB1 


7H5 


T204R30B I 


010 


1/11 


T204R30 5A3 






ICSDR151 





IC017 


7/11 




SDRB1 


7H5 


T204R508 


I 


309 


1/11 




T204R50 5A3 


ICS0060 


IC 


7/12 




TSOOA 


4E9 


T204R50B I 


309 


1/11 


T204R50 5A3 








II 


IC 


Wit 


' 


'tiiiOh 


»£9 


7264n60o 


I ■' 


109 


1 i 1 1 ' 




72G4R60 6Au 


ICSDi*0 


IC 


7/U 





vsooa 


4H4 


T204R608 1 


109 


1/11 


T204R60 6A0 




F 


1CS0150 





IC 


7/11 




TSDOB 


4H4 


T3O4RE0B 


1 


208 


1/11 




T304REO 7A1 


IFF01 I 


210 


1/5 




IFF1 


8A4 


T304RE0B I 


208 


1/11 


T3O-RE0 7A1 


F 




1FF01 


I 


210 


1/5 




IFF1 


8A4 


T7204L91 





IC 


7/11 




T204L91 5H2 


IGB06A0 I 


IC 


7/12 


■ 


AKAG10 


9A6 


T6204L91 


IC 


7/12 


T204L91 5H2 






IG807A0 


I 


IC 


7/11 




AKAG10 


9A6 


T7204R31 





IC 


7/11 




T204R31 5H3 


IG80680 I 


IC 


7/12 




AIAG10 


9A6 


T6204R31 


IC 


7/12 


T204R3I 5KJ 






IGB0780 


I 


IC 


7/11 




AIAG10 


9A6 


T7204R5 1 





IC 


7/11 




T204R51 5B7 


IG806CO I 


IC 


7/12 




DKAG10 


9A6 


T6204R51 


IC 


7/12 


T204R5 1 5B7 






1GB07C0 


I 


IC 


7/11 




DKAG10 


9A6 


T7204R61 





IC 


7/11 




T204R61 6 CO 


IGB06D0 I 


IC 


7/12 




0IAG10 


9A6 


T6204R61 


IC 


7/12 


T204R6I 6C0 







!GB07D0 


I 


IC 


7/11 




0IAG10 


9A6 


2IBT061 


I 


012 


4/9 




2TRAII 9A5 


IGB061A 


IC 


7/12 


■ 


G8.A01A 


5H2 


2IBT051 I 


012 


4/10 


2TRAI 1 9A5 






IGB071A 





IC 


7/11 




GB.A01A 


5H2 


2IBT071 





106 


4/15 




2TRA1 9H5 


IGB06IB 


IC 


7/12 




GB.A01B 


7E8 


2IBT061 


106 


4/8 


ZTRA1 9H5 






IGB071B 


G 


IC 


7/11 




GB.A01B 


7E8 


2I8T141 


I 


212 


4/9 


■•■'•• 


2TRBI1 9A1 


IGB14A0 I 


IC 


7/12 


. 


AKBG10 


9A2 


2IBT131 1 


212 


4/10 


2TRBI1 9A1 






IG815AO 


1 


IC 


7/11 




AKBG10 


9A2 


2IBT151 





306 


4/7 




2TRB1 9H1 


IG814B0 I 


IC 


7/12 


AIBG10 


9A2 


2IBT141 


306 


4/8 


ZTRB1 9H1 






IGB15B0 


I 


IC 


7/11 




A18G10 


9A2 


3T054A 


GRO 


OGO 




203 


GRO 


IGB14C0 I 


IC 


7/12 




DKBG10 


9A3 


3T054A GRO 


OGO 


2« 


GRO 




G 


IGB15CO 


I 


IC 


7/11 




0KSG10 


9A3 




GRD 


2GD 




203 


GRO 


IGB1400 1 


IC 


7/12 




DIBG10 


9A3 








C 




IGB1SOO 


1 


IC 


7/11 




DIBG10 


9A3 




GRD 


200 




203 


GRO 


IG8141A 


IC 


7/12 




GB.B01A 


5H1 


■■'. 












1G8151A 





IC 


7/11 


■ ■ 


GB.BD1A 


5H1 




GRO 


319 


. 


203 


GRO 


IGB141B 


IC 


7/12 




GB.B01B 


7E8 


■ 




■' . 


. 












' 






















- 








PART OF 1 


' 








IGB151B 





IC 


7/11 




GB.BD1B 


7E8 


3V054A 


PUR 


000 


(XH4/1 


203 


♦3 


IRH30160 


IC 


7/12 




R.HSOIO 


389 






- 








IRUS0170 





IC 


7/11 




R.HSOIO 


3B9 




PUR 


119 


<X>14/1 


203 


♦3 


MPS240 01 


303 


12/7 




XSIROAO 


SH6 


SYMBOL(S) 8 9 










MPS280 
MPS300 


C! 
01 


- 303 
204 


12/7 
12/7 




XSIROAO 
XSIROBO 


SH6 
8H5 


3V054B 


PUR 
PHR 


000 
119 


14/1 

14/1 




♦3 
♦3 


MPS260 01 
MRF.STPO I 


204 
205 


12/7 
1/6 


. 


XSIROBO 
SOB 10 


SH5 
3A8 










- 




















PA070 
PA150 






304 
104 


4/4 
4/4 


202 
202 


PA.A10 
PA. BIO 


6H3 
6H3 












' 


PA060 
PA140 


304 
104 


4/4 

4/4 


202 
202 


PA.A10 
PA. BIO 


6H3 
6H3 


























H 








; 


















■ 












. 


- 




3A CENTRAL CONTROL 




1- 


DWG SUE 


ISSUE 














■ ■ 












. 


- 


















. • 


■ 


C2 


70 






BELL 


LABORATORIES j SD"1C900-01 




B4CD 












1 




1 












1 




1 




1 




1 — 

l 








1 


WITH) 111 U. S. .V I 




i2/ol/?7 





r-y 



. 



■ 









H 



SYMBOL NO. 9 



(CONT) 



STORE AODRESS ANO BUFFER REGISTERS 
(BITS 14 AND 06) 



EOPT 
OESIG LOC 

STBT1406 02-16 



CODE 
FA1024 

FS INFO - 



ELEM 
I DENT 



OPT 



CP IMFO 



LEAD 

OESIG 



3T054A 



FUNC TERM. 

GRO 2GD 

GRO 200 

GRO 319 



3V054A PHR 000 

PMR 119 

3V0548 PHR 000 

PHR 119 



DESTINATION 



(X)K/1 
(X>14/1 
H/1 

n/i 



NOTE 


TERM. 
MOO 


203 
203 
203 


GRO 
GRD 
GRD 


203 
203 


♦3 
♦3 
♦3 



LOC 



DESIG 




EOPT 
LOC 


CODE 


STBT1305 


02-13 


FA1024 








FS INFO 








LEAD 
OESIG 


FUNC 


TERM. 


DESTINATION 






005 
Oil 
206 




DROOB 
EFETCHOB 


I 
1 


211 
300 
311 


4/1 
4/3 


ElMIf.TO 

ELNOrOOB 
EM.SOOB 


I 
I 
1 


316 

013 
201 


i/a 

i/» 

... Ml 


EN.S10B 

ESARPAOB 

F104L10A 


I 
I 
I 


001 
111 
OH 


4/3 
4/3 
1/13 


F104L20A 
F204LC0A 
F204L90A 


I 
1 
1 


313 
116 

016 


1/13 
1/13 
1/13 


F204RCOB 
F204R30C 
F204R50B 


I 
I 
I 


113 
ill 

115 


1/13 

VI* 
1/13 


F204R60B 
F304R808 
F304REOB 


1 
I 


315 

205 
214 


1/13 
1/13 
1/13 


F5204L91 
F5204RC1 
F5204R31 








IC 
IC 
IC 


7/13 
7/13 
7/13 


F5204R51 
F5204R61 
GB050 


3 

OT 


IC 
IC 
007 


7/13 
7/13 

2/4 


GB130 


I 

OT 
I 


112 
207 
312 


2/4 
2/3 
2/3 


I.DFFOOA 

19050 

ICDR50 


1 






100 

006 

IC 


4/1 

1/1.1/3 
1/7 
7/13 


1CSAR051 
1CSAR131 
1CSDR051 








IC 
IC 
IC314 


7/13 
7/13 
7/13 



SYMBOL NO. 10 

STORE ADORESS AND BUFFER REGISTERS 
(BITS 13 ANO 05) 

ELEM 

10ENT OPT 



NOTE 



202 



CP INFO 



TERM. 
MOO 


LOI 


PAOO 
COMB 10 
IB. BIO 


3A8 

9A1 
SH2 


COMA 10 

DRIO 

NFETIO 


9A4 
6A4 
5A5 


MINTRPO 
LNOPIO 
REOSOIO - 


$A5 
SA2 
2A1 


RE0S1I0 

SAR.PAIO 

F104L10 


2A5 

6A2 
7A0 


F104L20 
F204LCO 
F204L90 


7A4 
SA1 
SAO 


F204RCO 
e 204P.30 
F204R50 


9A2 
5A7 
5A1 


F204R60 
SOB 10 
F3O4RE0 


6A1 
3A5 
7A2 


F204L91 
F204RC1 
F204R31 


5H0 
9F7 
5H6 


F204R51 
F204R61 
GB.AS10 


5H0 
6H1 
9H6 


GB.AIO 

GB.BSIO 

GB.BIO 


5A2 

9H3 
5A1 


I.DFFIO 
IB.A10 


6A4 

8H2 


ORO 


60S 


SARA1 
SARB1 
SDRA1 


5H5 
5H4 
7H5 



f I 

PART OF FS 4 



PROCESSOR BUS CONTROLLER 



SYMBOL NO. 10 



(CONT) 



STORE ADORESS AND BUFFER REGISTERS 
(BITS 13 ANO 05) 



DESIG 




EOPT 
LOC 


CODE 




STBT1305 


02-13 


FA1024 
























LEAO 
DESIG 


FUNC 


TERM. 


DESTINATION 


ICSDR131 

ICSDC50 

ICS0130 








IC017 

IC 

IC 


7/13 
7/13 
7/13 




IFF01 

IG805AO 

IGB05BO 


I 
1 
1 


210 

IC 
IC 


1/5 

7/13 

7/13 




IGB05C0 
IGB0500 
IG8051A 


I 
I 




IC 
IC 
IC 


7/13 

7/13 
7/13 




IGB0513 
1GB13A0 

1GB 1330 




I 
I 


IC 
IC 

IC 


7/13 
7/13 
7/13 




IGB13C0 
IG81300 
IGB131A 


I 

I 




IC 
IC 

IC 


7/13 
7/13 
7/13 




IGB131B 

1RUS0I50 

MPS200 




01 


IC 
IC 
303 


7/13 
7/13 
12/7 




MPS220 
PA050 
PA 130 


01 




204 
304 
104 


12/7 

4/4 

4/4 




R.HFF1A 
R.HS01A 
R.US11A 


1 
1 


302 
310 
110 


4/1 
4/1 
4/3 




SAO05I0 

SA00500 
SA013I0 


1 



I 


002 

003 
202 


13/3 

TO CONN 
TO CONN 
13/3 
TO CONN 


CKT 
CXT 

CKT 


SA0 1300 
SA105I0 
SA10500 



! 



102 
101 
103 


TO CONN 
TO CONN 
TO CONN 


CKT 
CKT 
CKT 


SA11310 
SA 11300 
S0R051 


I 




301 
203 
31* 


TO CONN 
TO CONN 


CKT 

CKT 


S0R131 
SD005IO 

S0005QO 


01 
01 


017 

117 

V7 


11/3 
13/2 
TO CONN 
11/3 
TO CONN 


CKT 
CKT 


S0013IO 

SD01300 
S0105IO 


01 

01 

01 


01S 

218 

IIS 


13/2 
TO CONN 
TO CONN 
11/3 
TO CONN 


CKT 
CKT 

CKT 


S010500 

S0113I0 
SO1 1300 


01 

01 
01 


318 
019 

m<-; 


11/3 

TO CONN 
TO CONN 
TO CONN 


CKT 
CKT 
CKT 


S1R050 
SIR130 

TSS0050 


01 
01 




105 
004 

114 


11/3 
11/1 
1/1.1/2 




TSSD130 

T104L10A 

T104L20A 




I 
I 


217 
215 
015 


1/11 
1/11 




T204LC0A 
T204L90A 
T204R30B 


I 
I 
I 


10S 

009 
010 


1/11 
1/11 
1/11 





ELEM 
I DENT 



NOTE 



202 
202 



OPT 



CP INFO 



TERM. 
MOO 

SDRB1 
TSOOA 
TSOOB 

IFF1 

AKAG10 

AIAG10 

0KAG10 
DIAG10 
3B.AD1A 

GB.A013 

AKBG10 

A1BG10 

DKBG10 
01BG10 
GB.B01A 

GB.801B 
R.US010 
XSIROAO 

XSIROBO 
PA.A10 
PA. BIO 

R.UFF1 

R.HS0I1 

R.HS1I1 

SAOAIO 

TSAOAOO 
SAOSIO 



LOC 

7H5 

4F.9 

4H4 

SA4 
9A6 
9A6 

9A6 
9A6 
5H2 

7ES 
9A2 
9A2 

9A3 
9A3 
5H1 

7ES 
389 

JH6 

SH5 
6H3 
6H3 

6A5 
3A1 
4A0 

2A3 

2G4 
2A1 



TSAOBOO 2G3 

SA1AI0 2A7 

TSA1AO0 2G9 

SA1BI0 2A6 

TSA1800 2G7 

S0RA1 3H5 



SDR81 
SOOARO 



3H0 
3HS 



TSDOAHOO 3H5 



SDOBRO 



3H4 





TSDOBUOO 
SD1AR0 


3H1 
4HS 




TSD1AIOQ 


4H5 




S018R0 

TSD1BW00 


4H4 
4H1 


202 
202 


SIRO.AO 
SIRO.BO 


SH5 
SH4 




SDOAO 


3H6 




SOOBO 

T104L10 

T104L20 


3H1 
7A1 
7A5 




T204LC0 
T204L90 
T204R30 


5A4 
5A2 
5A3 



SYMBOL NO. 10 



(CONT) 



STORE ADORESS ANO BUFFER REGISTERS 
(BITS 13 AND 05) 



EOPT 
OESIG LOC 

STBT1305 02-13 



CODE 
FA 1024 

FS INFO - 



ELEM 
10ENT 



OPT 



CP INFO 



LEAO 
DESIG 



FUNC TERM. 



T204R508 I 309 
T204R608 I 109 
T304REOB I 20S 



T5204L91 
T5204R31 
T5204R51 

T5204R61 

2I8T041 

2I8T051 

2I8T121 
2I8T131 
3T054A 



3V054A 
3V054B 



IC 
IC 
IC 



IC 

1 012 

106 

1 212 
306 
GRO OGO 

GRO 2G0 

GRO 200 

GRO 319 

PUR 000 

PHR 119 

PHR 000 

PHR 119 



DESTINATION 

1/11 
1/11 
1/11 

7/13 
7/13 
7/13 

7/13 
4/11 
4/9 

4/11 

4/9 



iX)14/1 
(X)14/1 
14/1 

14/1 



NOTE 



203 

203 

203 
203 

203 
203 



TERM. 
MOO 

T204R50 
T204R60 
T304RE0 

T204L91 
T204R31 
T204R51 

T204R61 
2TRA1 1 
ZTRA1 

2TR8I1 

2TRB1 

GRO 

GRO 
GRO 
GRD 

•3 
•3 
•3 

♦3 



LOC 

5A3 
6A0 
7AI 

5H2 
5H3 

53; 

6C0 
9A5 
9H5 

9A1 
9H1 







EOPT 




OESIG 




LOC 


COOE 


STBT1204 


02-12 


FA1024 










LEAO 






DESIG 


FUNC 


TERM. 


DESTINATION 






Oil 
206 








211 




DROOB 


I 


300 


4/1 


EFETCW? 


I 


311 


S.'J . 


ELMINTO 


1 


316 


i/a 


ELNOP008 


I 


013 


1/8 


EN.SOOB 


I 


201 


4/1 


EN.S10B 


I 


001 


4/3 


ESARPAOB 


1 


111 


4/3 


F104L10A 


I 


014 


1/13 


F104L10B 


I 


005 


1/13 


F104L20A 


I 


313 


1/13 


F104L208 


1 


205 


1/13 


F204LC0A 


I 


116 


1/13 


F204L90A 


1 


016 


1/13 


F2O4RC0B 


I 


113 


1/13 


F204R30B 


I 


213 


1/13 


F204R50B 


1 


115 


1/13 


F204R60B 


1 


315 


1/13 


F3O4RE08 


1 


214 


1/13 


F4204L91 





IC 


7/14 


F4204RC1 





IC 


7/14 


F4204R31 





IC 


7/14 



SYMBOL N0._ 1J_ 

STORE ADORESS ANO BUFFER REGISTERS 
(BITS 12 ANO 04) 

ELEM 
I DENT 



OPT 



CP INFO 



NOTE 



TERM. 
MOO 



LOC 



C0M8I0 9A1 

IB. BIO SH2 

COMA 10 9A4 

ORIO 6A4 

*?ET!0 IIS 

MINTRPO 8A5 

LNOPIO SA2 

REOSOIO 2A1 

RE0S1I0 2A5 

SAR.PAIO 6A2 

F104L10 7A0 

PAOO 3AS 

F104L20 7A4 

SDBIO 3A8 

F204LC0 8A1 

F204L90 5A0 

F204RC0 9A2 

F204R30 5A7 

F204R50 5A1 

F204R60 6A1 

F304RE0 7A2 

F204L91 5H0 

F204RC1 9F7 

F204R31 5H6 






T 



SYM80L NO. 11 



(CONT) 



STORE AODRESS ANO BUFFER REGISTERS 
(BITS 12 ANO 04) 



EOHT 
DESIG LOC 

ST8T120* 02-12 



CODE 
FA I 024 

FS INFO - 



ELEM 

IOENT 



LEAO 

OESIG 



FUNC TERM. DESTINATION 



NOTE 



F4204R51 

F4204R61 

GB040 OT 

I 

GB120 OT 
I 

I.DFFOOA I 

18040 

1CDR40 

ICSAR041 

1CSAR121 

ICS0R041 

ICS0R121 

ICS0040 

1CS0120 

1FF01 I 

1G804A0 I 

IG804B0 I 

IGB04C0 I 

IGB0400 I 

IG8041A 

IGB041B 

IGB12A0 I 

IGB12B0 I 

IGB12C0 I 

IG812D0 I 

1G8121A 

IGB121B 

IRHS0I40 

HPS160 01 

MPS180 01 

PA040 

PA120 

R.HFF1A I 

R.HS01A I 

R.HS11A I 

SA00410 1 

SA00400 

SA012I0 I 



SAO 1200 

SA104I0 1 

SA10400 

SA112I0 1 

SA1 1200 
SDR04I 



SDR121 
SD004I0 



01 



IC 
IC 

007 

112 
207 
312 

100 
006 
IC 

IC 
IC 
IC314 

IC017 

IC 

IC 

210 

IC 

IC 

IC 
IC 

IC 

IC 
IC 
IC 

IC 
IC 
IC 

IC 
IC 
303 

204 
304 
104 

302 
310 
110 

002 

003 

202 



102 
101 
103 

301 
203 
314 

017 
117 



7/14 
7/14 
2/4 

2/4 
2/3 

in 

4/1 

1/3.1/7 

7/14 

7/14 
7/14 
7/14 

7/14 
7/14 
7/14 

1/5 

7/14 

7/14 

7/14 
7/14 
7/14 

7/14 
7/14 
7/14 

7/14 
7/14 
7/14 

7/14 
7/14 

12/7 

12/7 

4/4 

4/4 

4/1 
4/1 
4/3 

13/3 

TO CONN CKT 

TO CONN CKT 

13/3 

TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
■TO CONN CKT 



:o2 



202 
202 



11/3 

13/2 



OPT 



PART OF FS 4 
SYMBOL(S) 9 10 11 



CP INFO 



TERM. 
MOO 

F204R51 
F204R61 
G8.AS10 

GB.AIO 

GB.BSIO 

GB.BIO 

I.DFFIO 

IB.A10 

ORO 

SARA1 
SAR81 
SORAI 

S0R81 
TSOOA 

TSOOB 

IFF1 

AX AGIO 
AIAG10 

DKAG10 
OIAGIO 
GB.AOIA 

GB.AOIB 

AKBG10 

AIBG10 

0KSG10 
OIBGIO 
G8.B01A 

GB.80IR 
R.HSOIO 
XSIROAO 

XSIROBO 
PA.AIO 
PA. 810 

R.HFF1 

R.US011 

R.US1I1 

SAOAIO 

TSAOAOO 
SAOBIO 



TSAOBOO 

SA1AI0 

TSA1A00 

SAIBIO 

TSA1800 

SORAI 

S0RB1 
SDOARO 



LOC 

5H0 
6H1 
9H6 

5A2 
9H3 
5A1 

6A4 

SH2 
LDi 

5H5 

5H4 
7H5 

7H5 
4E9 
4H4 

SA4 
9A6 
9A6 

9A6 
9A6 
5H2 

7E8 
9A2 
9A2 

"..3 
9A3 
5H1 

7E8 
389 

SH6 

8H5 
6H3 
6H3 

6A5 
3A1 
4A0 

2A3 

2G4 
2A1 



2G3 
2A7 

2G9 

2A6 
2G7 
3H5 

3H0 
3hS 



3A CENTRAL CONTROL 



GELL LABORATORIES SD-1C900"01 



T 



DHG S12E 
C2 



ISSUE 

7D 



W I II IK) in u. S. a. 



B4CE 
l2A>l/.»7 






5** 



H 



EOPT 
DESIG LOC 

STBT1204 02-12 



LEAD 

DESIG FUNC TERM. 



S000400 01 317 



SD012I0 01 013 



SD01200 

SD104I0 



01 
Oi 



SO112I0 01 
S0 11 200 0! 



SIR040 
SIR120 



TSSD040' 



01 
01 



TSSD120 
T104L10A I 
T104L20A I 

T2041COA 1 
T204L90A I 
T204R303 1 

T204R50B I 
T204R608 I 
T304RE08 I 

T4204L91 
T4204R31 
T4204R51 

T4204R61 
21BT031 I 
Z1BT041 

ZIBT111 1 
Z1BT121 
3T0S4A GRO 

GRO 
GRO 
GRO 

3V054A PUR 
PHR 

j»'o j -iS ' "Flirt 



218 

118 



S010400 01 318 



019 
219- 

105 

004 

114 

217 
215 
015 

108 
009 

010 

309 
109 
20S 

IC 
IC 
IC 

IC 

012 

106 

212 

306 
OGO 

2GC 
200 
319 

000 
119 

ooo 



SYMBOL NO. 11 



(CONT) 



STORE AOORESS AND 8UFFER REGISTERS 
(BITS 12 ANO 04) 



CODE 
FA1024 

FS INFO - 



ELEM 
I DENT 



OPT 



DESTINATION 



NOTE 



CKT 



TO CONN 

11/3 

TO CONN CKT 

13/2 

TO CONN CKT 
TO CONN CKT 
11/3 

TO CONN CKT 

11/3 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

11/3 
11/1 
1/1.1/3 



1/11 
1/11 



1/11 
1/11 
1/11 

1/11 
1/11 
1/11 

7/14 
7/14 
7/14 

7/14 
4/12 
4/10 

4/12 

4/10 



(X)14/1 
(XH4/1 
14/1 

14/1 



202 
202 



203 

203 
203 
203 

203 
203 



CP INFO — 
LOC 
TSDOAHOO 3H5 



TERM. 
MOO 



SOOBRO 



SIRO.AO 
SIRO.SO 

SOOAO 

SOOBO 

T104L10 

T104L20 

T204LC0 
T204L90 
T204R30 

T204R50 
TZ04R60 
T304RE0 

T204L91 
T204R31 
T204R51 

T204R61 

2TRAI1 

2TRA1 

2TRBI1 

2TRB1 

GRD 

GRO 
GRO 

GRO 

♦3 
♦3 
♦J) 

♦3 



3H4 



TSOOBWOO 3H1 
SD1AR0 4H8 



TSD1AWO0 4H5 



SD1BR0 4H4 
TS01BWOO 4H1 



SH5 
8H4 

3H6 

3H1 

7A1 
7A5 

5A4 
5A2 

5A3 

5A3 

6A0 

7A1 

5H2 
5H3 
5B7 

6C0 
9A5 
9H5 

9A1 

9H1 



EOPT 
0ES1G LOC 

STBT1103 02-11 



LEAD 
DESIG 



FUNC TERM. 

Oil 
206 
211 



DROOA I 

EFETCHOA I 

ELM INTO I 

ELNOPOOB I 

EN.SOOA 1 

EN.S10A I 

ESARPAOA I 

F104L10A 1 

F104L20A I 

F104L20B I 

F204LC0A I 

F204L90A I 

F204RC08 I 

F204R30B I 

F204R50B I 

F204R60B I 

F304REOB I 

F3204L9! u 

F3204RC1 

F3204R31 

F3204R51 

F3204R61 

G8030 OT 



GB110 



i 
OT 

I 



I.DFFOOA I 

IB030 

IC0R30 

ICSAR031 

ICSAR111 

ICSDR031 

ICSDR111 

1CSD030 u 

ICSD110 

IFF01 I 

IGB03A0 I 

IGB03B0 I 

IGB03C0 I 

IG803D0 I 

IGB031A 

IGB031B 

IG811A0 I 

IGB11B0 I 

1GB11C0 1 

IGB11D0 I 

1GB111A 

IGB1118 

1RUS0I30 

MPS120 01 

MPS140 01 

PA030 

PA110 



300 
311 
316 

013 
201 
001 

111 
014 

313 

005 
205 
116 

016 
113 
213 

115 
315 
214 

IC 
IC 
IC 

IC 
IC 
007 

112 
207 
3'2 

100 

006 

IC 

IC 
IC 
1C314 

IC017 

It 

IC 

210 

IC 

IC 

IC 
IC 
IC 

IC 
IC 
IC 

IC 
IC 

IC 

IC 
IC 
303 

204 
304 
104 



PART OF FS 4 

PROCESSOR BUS CONTROLLER 



SYMBOL NO. 12 

STORE AOORESS ANO 8UFFER REGISTERS 
(BITS 11 ANO 03) 



CODE 
FA1024 



ELEM 
IOENT 



FS INFO 

DESTINATION 



4/1 

4/1 

1/8 

1/8 

4/1 
4/3 

4/1 

1/13 

1/13 

1/13 
1/13 
1/13 

1/13 
1/13 
1/13 

1/13 
1/13 
1/13 

7/15 
7/15 
7/15 

7/15 
7/15 
2/4 

2/4 
2/3 
2/3 

4/1 

1/1,1/3 
1/7 
7/15 

7/15 
7/15 
7/15 

7/15 
7/15 
7/15 

1/5 

7/15 

7/15 

7/15 
7/15 
7/15 

7/15 
7/15 
7/15 

7/15 
7/15 
7/15 

7/15 
7/15 
12/8 

12/8 

4/4 

4/4 



OPT 



CP INFO 



NOTE 


TERM. 
MOO 


LO 




COMBiO 
IB. BIO 
COMA 10 


9A1 
8H2 
9A4 




ORIO 

NFETIO 

MINTRPO 


6A4 
5A5 
8A5 




LNOPIO 

REOSOIO 

KEOS1I0 


JA2 

2*1 

2A5 




SAR.PAIO 

F104L10 

F104L20 


6A2 
7A0 
7A4 




PAOO 
SOB 10 
F204LCO 


3AS 
3A8 
8A1 




F204L90 
F204RC0 
F204R30 


5A0 
9A2 
5A7 




F204R50 
F204R60 
F304RE0 


5A1 
6A1 

7AZ 




F204L91 
F204RC1 
F204R31 


5H0 
9F7 
5H6 




F204R51 
F204R61 
GB.AS10 


5H0 
6H1 
9H6 




GB.AIO 

G8.8S10 

GB.BIO 


5A2 
9H3 
5A1 


202 


I.OFFIO 
I8.A10 


6A4 

8H2 




DRO 


608 




SARA1 
SARB1 
S0RA1 


5H5 

5H4 
7H5 




SDRB1 
7S08A 
TSDOB 


7H5 
4E« 
4H4 




IFF1 

AKAG10 

AIAG10 


8A4 
9A6 
9A6 




DKAG10 
0IAG10 
GB.A01A 


9A6 
9A6 
5H2 




G3.AD1B 

AK8G10 

AIBG10 


7ES 
9A2 
9A2 




DK8G10 
0IBG1O 
GB.BD1A 


9A3 
9A3 

5H1 




G8.8018 
R.USOlO 
XSIROAO 


7E8 
3B9 
8H6 


202 
202 


XSIR080 
PA.A10 
PA. 810 


8H5 
6H3 
6H3 



SYMBOL NO. 12 



(CONT) 



STORE ADDRESS ANO BUFFER RFS1STERS 
(BITS 11 ANO 03) 



OESIG 


EOPT 
LOC 


COOE 


ELEM 
IOENT 


OPT 




STBT1103 


02-11 


FAI024 


A 




NFO 














LEAD 

OESIG 


FUNC 


TERM. 


DESTINATION 


NOTE 


TERM. 
MOO 


LOC 


R.UFF1A 
R.MSOIA 
R.HS11A 


1 

I 
I 


302 
310 

110 


4/1 
4/1 
4/3 




R.WFF1 
R.HSOIt 
R. MSI 11 


6A5 
3A1 
4A0 


SA003I0 

SA00300 
SAOIIIO 


1 


I 


002 

003 
202 


13/3 

TO CONN CKT 

TO CONN CKT 

13/3 

TO CONN CKT 




SAOAIO 

TSAOAOO 
SA08IO 


2A3 

2G4 
2AI 


SAO 1100 
SA1G3I0 
SA10300 




I 




102 
101 
103 


TO CONN CKT 
TO CONN CKT 
TO CONN CKT 




TSA0800 

SAIAIO 

TSA1A00 


2G3 
2A7 
2G9 


SA111I0 
SA11100 
SOR031 


I 




301 
203 

314 


TO CONN CKT 
TO CONN nr 




SA18I0 

TSA1800 

SORAt 


ZA6 
2G7 
3H5 


S0R1 1 1 
S0003I0 

SD00300 


01 
01 


017 

n; 

317 


11/2 

13/2 

TO CONN CKT 

11/2 

TO CONN CKT 




S0RB1 
SOOARO 

TSOOAHOO 


3H0 
3H8 

3H5 


soon io 
soon oo 

SD103I0 


01 

UI 

01 


018 

218 
111. 


13/2 

TO CONN CKT 

TO CONN CKT 

11/2 

TO CONN CKT 




SOOSRO 

TS008U00 
S01AR0 


3H4 

3H1 

4H8 


SO 10 300 

son no 

SO1 1100 


01 

01 
01 


318 

019 
219 


11/2 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 




TS01AMO0 

SDI8R0 

T S0 13 WOO 


4H5 

4H4 
4H1 


S1R030 
S1R1I0 

TSS0030 


01 
01 




105 
004 

114 


11/3 
11/2 
1/1.1/3 


202 
202 


SIRO.AO 
SIR0.80 

SOOAO 


8H5 
8H4 

3H4 


TSSD110 

T104L10A 

T104L20A 




I 
I 


217 

215 
015 


1/11 
1/11 




SOOBO 

T104L10 

T104L20 


3H1 
7A1 
7A5 


T204LC0A 
T204L90A 
T204R30B 


I 
I 
I 


108 
009 
010 


1/11 
1/11 
1/11 




T204LC0 
T204L90 
T204R30 


5A4 
5A2 

5A3 


T204R508 
T2C-.X60S 
T304RE0B 


I 

J ■ 
I 


309 
50? 
208 


t/11 
1/11 

1/11 




T204R50 
TZ04R60 
T304RE0 


5A3 

6A0 
7A1 


T3204L91 
T3204R31 
T3204R5 1 








IC 
IC 
IC 


7/15 
7/15 
7/15 




T204L91 
T204R31 
T204R5 1 


5H2 
5H3 
587 


T3204R61 

2I8T021 

2IBT03I 




I 




IC 

012 
106 


7/15 
4/13 
4/11 




T204R61 

2TRAI1 

2TRAI 


6C0 
9A5 
9H5 


2IBT101 
2IBT111 
3T0548 


1 


GRO 


212 

306 
OGO 


4/13 
4/11 


203 


2TRBI1 

2TR81 

GRO 


9A1 
9H1 




GRD 
GRO 
GRO 


2GD 
200 
319 




203 
203 
203 


GRO 
GRO 
GRO 




3V054B 


PUR 
PUR 


000 
119 




203 
203 


♦3 
♦3 





A 



PART OF FS 4 
SYMBOL! S) 11 12 



3A CENTRAL CONTROL 



OHG SIZE 
C2 



ISSUE 

7D 



BELL LABORATORIES SD-1C900"01 



B4CF 



MINTED !■ U. S. A. 1 



12/01/77 











1 


I 




2 


i 


3 


I 


* «7 


L 


5 


1 6 


1 




7 




| 




3 1 


V 
























PART OF FS 4 






































PROCESSOR BUS CONTROLLER 




















A 




SYMBOL NO. 13 








- 


SYMBOL 


NO. 13 


(COST) 




SYMBOL NO. 14 










SYMBOL NO. 14 


(CONT) 


\ 






STORE ADDRESS AND BUFFER REGISTERS 








STORE ADDRESS AND 


BUFFER REGISTERS 




STORE AODRESS ANO BUFFER REGISTERS 








STORE ADORESS ANO BUFFER REGISTERS 








(8ITS 10 AND 02) 










(BITS 10 


AND 02) 






(BITS 09 ANO 01) 










(BITS 09 ANO 01) 








EOPT 


ELEM 








EQPT 




ELEM 






Eopr 


ELEM 








EOPT 


ELEM 








DESIG LOC 
STBT1002 02-10 


CODE I DENT 
FA1024 A 

FS INFO 


OPT 

CP 

TERM. 


INFO 


DESIG LOC 
STBT1002 02-10 


CODE 
FA1024 


IDENT 
A 


OPT 


OESIG 
ST8T0901 


LOC 
02-09 


COOE IDENT 
FA1024 A 

FS INFO 


OPT 

CP 

TERM. 


NFO 


OESIG 


LOC 
02-09 


COOE IDENT 
FA1024 A 


OPT 






STBT090I 




B 


LEAD 


LEAD 








TERM. 


LEAO 




LEAO 






TERM. 


B 




DESIG FUNC TERN. 


DESTINATION NOTE 


MOD 


LOC 


DESIG 


FUNC TERM. 


DESTINATION 


NOTE 


MOO LOC 


OESIG FUNC 


TERM. 


DESTINATION NOTE 


MOO 


LOC 


DESIG FUNC 


TERM. 


DESTINATION NOTE 


MOO LOC 






Oil 




COMB 10 


9A1 


R.HFF1A 


I 302 


4/1 




R.UFF1 6A5 




Oil 




COMB 10 


9A1 


R.UFF1A 1 


302 


4/1 


R.UFFI 6A3 






206 




IB. BIO 


8H2 


R.USOIA 


1 310 


4/1 




R.US0I1 3A1 




206 




IB. BIO 


8H2 


R.US01A 1 


310 


4/1 


R.US0I1 3AI 






211 




COMAIO 


9A-. 


R.US11A 


I 110 


4/3 




R. MSI 11 4A0 




211 




COMAIO 


9A4 


R.HS11A 1 


110 


4/3 


R.USII1 4A0 






DROOA I 300 


4/1 


DRIO 


6A4 


SA002I0 


I 002 


13/3 




SAOAIO 2A3 


0AT.HT1 1 


205 


7/11 


SOBIO 


3A8 


SA001I0 I 


002 


13/3 


SAOAIO 2A3 






EFETCHOA 1 311 


4/1 


NFETIO 


5A5 






TO CONN CUT 






DROOA 1 


300 


4/1 


DRIO 


6A4 






TO CONN CKT 








ELMINTO 1 316 


1/8 


MINTRPO 


8A5 


SA00200 
SA010I0 


003 

1 202 


TO CONN CKT 
13/3 




TSAOAOO 2G4 
SA0B10 2A1 


EFETCHOA I 


311 


4/1 


NFETIO 


5A5 


SA00100 
SA009IO 1 


001 
202 


TO CONN CKT 
13/3 


TSAOAOO 2G4 
SAOBIO 2AI 






ELNQPOOS 1 013 


1/8 


LN0P10 


8A2 






TO CONN CKT 






ELMINTO 1 


316 


1/8 


MINTRPO 


8A5 






TO CONN CKT 








EN.SOOA I 201 


4/1 


REQSOIO 


2A1 












ELN0P008 I 


013 


l/S 


LNOPIO 


8A2 












C 


EN.S10A I 001 


4/3 


REOS1I0 


2A5 


SA0 1000 
SA102I0 


102 

1 101 


TO CONN CKT 
TO CONN CKT 




TS/.OBOO 2G3 
SA1AI0 2A7 


EN.SOOA I 


201 


4/1 


REOSOIO 


2A1 


SA00900 
SA101I0 1 


102 
101 


TO CONN CKT 
TO CONN CKT 


TSAOBOO 2G3 
SA1AI0 2A7 


C 




ESARPAOA I 111 


4/1 


SAR.PAIO 


6A2 


SA10200 


103 


TO CONN CKT 




TSA1AO0 2G9 


EN.S10A 1 


001 


4/3 


RE0S1I0 


2A5 


SAIOIOO 


103 


TO CONN CKT 


TSA1AO0 2G9 






F104L10A I OH 


1/13 


F104L10 


7A0 












ESARPAOA 1 


111 


4/1 


SAR.PAIO 


6A2 














F104L20A I 313 


1/13 


F104L20 


7A4 


SA110I0 
SA1I0OO 


1 301 
203 


TO CONN CKT 
TO CONN CKT 




SA18I0 2A6 
TSA1B00 2G7 


F104L10A I 


014 


1/13 


F104LI0 


7A0 


SA109I0 I 
SA109O0 


301 

203 


TO CONN CKT 
TO CONN CKT 


SA1BI0 2A6 
TSA1S00 2G7 






F204LC0A I 116 


1/13 


F2O4LC0 


Ml 


SDR021 


314 






S0RA1 3HS 


F104L20A 1 


313 


1/13 


F104L20 


7A4 


SDR0I1 


314 




SORAI 3H3 






F204L90A I 005 


1/13 


PAOO 


3A8 












F1204L91 


IC 


7/17 


F204L91 


5H0 










— - 




t - 016 


1/13 


F204L90 


5A0 


50R101 

SO002I0 


017 
01 117 


11/2 




S0R81 3H0 
SOOARO 3H8 


F1204RC1 


iC 


7/17 


F204RC1 


9F7 


S0R091 
S0001I0 01 


017 
117 


1 1/3 


S0RB1 3H0 
SDOARO 3HS 






F204RC0B I 113 


1/13 


F204RC0 


9A2 






13/2 






F1204R3I 


IC 


7/17 


F204R31 


5H6 






13/2 








F204R30B 1 213 


1/13 


F204R30 


5A7 






TO CONN CKT 






F1Z04R51 


IC 


7/17 


F204R51 


5H0 






TO CONN CKT 








F204R508 I 115 


1/13 


F204R50 


5A1 


SD00200 


01 317 


11/2 




TSDOAUOO 3H5 


F1204R61 


IC 


7/17 


F204R61 


6HI 


S000100 01 


^)7 


11/3 


TSDOAUOO 3H3 




D 














TO CONN CKT 




















TO CONN CKT 






F204R60B 1 315 


1/13 


F204R60 


6A1 












F204LC0A 1 


005 


1/13 


PAOO 


3A8 










D 




F2204L91 1C 


7/16 


F204L91 


5H0 


S0010I0 


01 018 


13/2 




SOOBRO 3H4 


I 


116 


1/13 


F204LC0 


8A1 


S0009I0 01 


018 


13/2 


SOOBRO 3H4 






F2204RC1 IC 


7/16 


F204RC1 


9F7 


SD01000 


01 218 


TO CONN CKT 
TO CONN CKT 




TSDOBHOO 3H1 


F204L90A 1 


0!6 


1/13 


F204L90 


5A0 


S000900 01 


218 


TO CONN CKT 
TO CONN CKT 


TSOOBUOO 3HI 






F2204R31 IC 


7/16 


F204R31 


5H6 


SD102I0 


_0I_ 118 


11/2 




S01ARO 4H8 


F204RC0B I 


113 


1/13 


F204RC0 


9A2 


soiono oi 


118 


11/3 


SOIARO 4H8 






F2204R51 IC 


7/16 


T204R51 


5H0 






TO CON«rXKT 


- _. —. _-_..— 




F204R30B I 


213 


"1/13 


- F204R30 


5A7 






TO CONN CKT 






— 


F2204R61 IC 


7/16 


F204R61 


6H1 


SO 10200 


01 318 


11/2 




TS01AU00 4H5 


F204R50S I 


115 


1/13 


F204R50 


3A1 


S010100 01 


318 


11/3 


TSOIAMOO 4H5 






F304RE0B I 2H 


1/13 


F304REO 


7A2 






TO CONN CKT 






F204R60B I 


315 


1/13 


F204R60 


6A1 






TO CONN CKT 








GB020 OT 007 


2/4 


GB.AS10 


9H6 


S011010 


01 019 


TO CONN CKT 




SOIBRO 4H4 


F304RE0B 1 


214 


1/13 


F304RE0 


7A2 


S0109IO 01 


019 


TO CONN CKT 


SOIBRO 4H4 






I 112 


2/4 


G8.AI0 


5A2 


S011000 


01 219 


TO CONN CKT 




TS018U00 4H1 


G8010 OT 


007 


2/4 


GB.ASIO 


9H6 


S010900 01 


219 


TO CONN CKT 


TSOIBUOO 4H1 






GB100 OT 20? 


2/3 


G8.BS10 


9H3 


S1R020 


01 105 


11/3 


202 


SIRO.AO 8H5 


-1 


112 


2/4 


GB.A10 


5A2 


SIR010 01 


103 


11/3 202 


SIRO.AO 8H3 




E 


I 312 


2/3 


GB.BIO 


5A1 


S1R100 


01 004 


11/2 


202 


SIRO.BO 8H4 


G8090 OT 


207 


2/3 


GB.8SI0 


9H3 


S1R090 01 


004 


11/2 202 


SIRO.BO SH4 


c 




I.DFFOOA I 100 


4/1 


I.OFFIO 


6A4 


TSS0020 


114 


1/1.1/3 




sooao 3H6 ..,..: 


1 


312 


2/3 


GB.BIO 


5A1 


rssooio o 


114 


1/1.1/3 


SOOAO 3H6 


c 




IB020 006 


1/1.1/3 202 


IB.A10 


8H2 












I.DFFOOA I 


100 


4/1 


I.OFFIO 


6A4 
















1/7 






TSSD100 


217 






SOOBO 3H1 


1B010 


006 


1/1.1/3 202 


IB.A10 


8K2 


TSS0090 


217 




SOOBO 3H1 






ICDR20 IC 


7/16 


DRO 


608 


T104L10A 


I 215 


1/11 




T104L10 7A1 






1/7 






T104L10A 1 


215 


1/11 


T104L10 7A1 






ICSAR021 IC 


7/16 


SARA1 


5H5 


T104L20A 


1 015 


:/ii 




T104L20 7A5 


IC0R10 


IC 


7/17 


DRO 


608 


T104L20A I 


015 


1/11 


T104L20 7A5 






ICSAR101 IC 


7/16 


SAR81 


5H4 


T204LC0A 


I 108 


i/ii 




T204LC0 5A4 


ICSAR011 


IC 


7/17 


SARA1 


Ml 


T1204L91 


IC 


7/17 


T204L91 5H2 






1CSDR021 IC3K 


7/16 


SDRA1 


7H5 


T204L90A 


I 009 


1/n 




T204L90 5A2 


ICSAR091 


IC 


7/17 


SARB1 


5H4 


T1204R3I 


IC 


7/17 


T204R31 5H3 






ICS0R101 1C017 


7/16 


SDRB1 


7H5 


T204R303 


I 010 


i/ii 




T204R30 5A3 


ICS0R011 


IC314 


7/17 


SDRA1 


7H5 


T1204R51 


IC 


7/17 


T204R51 587 






ICSD020 IC 


7/16 


TSOOA 


4E9 


T204R50B 


I 309 


i/ii 




T204R50 5A3 


ICS0R091 


1C017 


7/17 


S0RB1 


7H5 


T1204R61 


IC 


7/17 


T204R61 6C0 






TS0100 K 


7M6 _...' ..„ 


TSDOP . 


4H4 . 


T204R408 


! 109 


i/ii 




T?0'.R« MO 


ICSPO'O 


IC 


?m 


TSOOA 


4E9. 


T2WLCM ; 


10! 


1/1! 


T204LCO 5A4 




F 


1FF01 I 210 


1/5 


IFF1 


8A4 


T2204L91 


IC 


7/16 




T204L91 5H2 


ICS0090 


IC 


7/17 


TS008 


4H4 


T204L90A 1 


009 


1/11 


T204L90 5A2 


F 




IGB02A0 I IC 


7/16 


AKAG10 


9A6 


T2204R31 


IC 


7/16 




T204R31 5H3 


IFF01 1 


210 


1/5 


IFFI 


8A4 


T204R30B 1 


010 


1/11 


T204R30 5A3 






IGB02B0 I IC 


7/16 


AIAG10 


9A6 


T2204R51 


IC 


7/16 




T204R51 5B7 


IG801A0 1 


IC 


7/17 


AKAG10 


9A6 


T204R508 1 


309 


1/11 


T204R50 5A3 






IGB02C0 I IC 


7/16 


DKAG10 


9A6 


T2204R61 


IC 


7/16 




T204R61 6C0 


IG801B0 1 


IC 


7/17 


AIAG10 


9A6 


T204R608 I 


109 


1/11 


T204R60 6A0 






1GB02D0 I IC 


7/16 


DIAG10 


9A6 


T304RE0B 


I 208 


1/11 




T304RE0 7A1 


1GB01C0 1 


IC 


7/17 


OKAG10 


9A6 


T304RE08 1 


208 


1/11 


T304RE0 7A1 






IGB021A IC 


7/16 


GB.A01A 


5H2 


2IBT011 


1 012 


4/14 




21RA1 1 9A5 


1GB01D0 I 


IC 


7/17 


01AG10 


9A6 


2IBT001 I 


012 


4/15 


2TRA1 1 9A5 






1GB021B IC 


7/16 


GB.A01B 


7E8 


218T021 


106 


4/12 




2TRA1 9H5 


IGB011A 


IC 


7/17 


G8.A01A 


5H2 


21BT01I 


106 


4/13 


2TRAI 9H5 






IG810A0 I IC 


7/16 


AKBG10 


9A2 


ZIBT091 


1 212 


4/H 




2TRBI 1 9AI 


IGB0118 


IC 


7/17 


GB.A01B 


7E8 


2I8T081 1 


212 


4/15 


2TR811 9AI 






IGB10B0 I IC 


7/16 


AIBG10 


9A2 


2IBT10I 


306 


4/12 




ZTR81 9H1 


IGB09A0 1 


IC 


7/17 


AKBG10 


9A2 


21BT091 


306 


4/13 


2TRBI 9HI 






IG810C0 I IC 


7/16 


DK8G10 


9A3 


3T0548 


GRO OGO 




203 


GRO 


IGB0980 I 


IC 


7/17 


AI8G10 


9A2 


3T0548 GRO 


OGO 


203 


GRO 




G 


IGB10D0 I IC 
IG8101A IC 


7/16 
7/16 


0IBG10 
GB.B01A 


9A3 
5H1 




GRO 2G0 
GRO 200 




IS 


GRO 


IG809C0 1 
1GB090C I 


IC 
IC 


7/17 
7/17 


OKBG10 

DIBG10 


9A3 
9A3 










C 




IGB101B IC 


7/16 


GB.B01B 


7E8 




GRD 319 




203 


GRO 


IG8091A 


IC 


7/17 


GB.BDIA 


5HI 


























. 










■ 






PART OF 










IRUS0I20 IC 


7/16 


R.USOIO 


389 


3V054B 


PUR 000 




203 


♦3 


1G80918 


IC 


7/17 


G8.B01B 


7E8 














MPS080 01 303 


12/8 


XS1R0A0 


SH6 




PUR 119 




203 


♦3 


IRUS0I10 


IC 


7/17 


R.USOIO 


3B9 


SYMBOL(S) 13 


14 








MPS100 01 204 
HS090 I 205 


12/8 
5/13 


XSIROBO 
SDB10 


8H5 
3A8 












MPS040 01 
HPS060 01 


303 
204 


12/8 
12/8 


XSIROAO 
XSIROBO 


8H6 
8H5 






























PA020 304 
PA100 104 


4/4 202 
4/4 202 


PA.A10 
PA. BIO 


6H3 

6H3 




• 






' 


PA010 
PA090 


304 
104 


4/4 202 
4/4 202 


PA.A10 
PA. BIO 


6H3 
6H3 


























H 


' 


•■..' 






■ 




. 




■ 
















3A CENTRAL CONTROL 




t- 


DUG SI2E 


ISSUE 






; 




















- 






■ 








C2 


7D 






BELL 


LABORATORIES 


SD-1C900-01 


B4CG 









1 1 


1 




2 


1 


3 


I 


4 i 


\ 


1 


5 


' 6 


1 




7 




T 




MUTED IN U. 5. A. I 

8 ' 


9 
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H 



SYMBOL NO. 14 



(CONT) 



STORE ADDRESS AND BUFFER REGISTERS 
(BITS 09 AND 01) 







EQPT 




DESIG 




LOC 


CODE 


STBT0901 


02-09 


FA1024 








FS INFO 


LEAD 






DESIG 


FUNC 


TERM. 


DESTINATION 


3T0548 


GRO 


2GD 






GRD 


200 






3RD 


319 




3V054S 


PkiR 


000 






PUR 


119 





ELEM 
IDENT 



OPT 



CP INFO 



NOTE 

203 

2C3 
203 

203 
203 



TERM. 
MOO 

GRD 
GRO 
GRO 

♦3 

•3 



LOC 



SYMBOL NO. J_5_ 

STORE ADDRESS ANO BUFFER REGISTERS 
(BITS OS ANO 00) 



EQPT 
DESIG LOC 

STBTOSOO 02-08 



CODE 
FA1024 

FS INFO - 



ELEM 
iDENT 



OPT 



CP INFO 



LEAO 
DESIG 



A0R.MT1 

DROOA 

EFETCHOA 

ELM INTO 

ELNOPOOB 

EN.SOOA 

EN.SIOA 
E'SARPAOA 
F0204L91 

F0204RC1 
F0204R31 
F02O4R51 

F0204R61 
F104I10A I 
F10M.20A,.! 

F204LA0A I 
F204LC0A I 
F204190A I 

F204RC0B I 
F204R30B I 
F204R50B I 



F204R608 I 

F304RE0B I 

GBOOO OT 

I 

GBOSO OT 
I 

l.DFFOOA I 

1B000 

1CDR00 

1CSAR001 

ICSAR0S1 

ICSDR001 

ICSDR0S1 

IC5D000 

I CSD080 



FUNC TERM. 



Oil 

206 

211 



DESTINATION 



NOTE 



TERM. 
MOO 



LOC 



20i 
300 
311 

316 
013 
201 



7/9 
4/1 

4/1 

1/1 
1/1 

4/! 



COM8I0 9A1 

13.310 SH2 

COMA 10 9A4 

SOB 10 3A8 

OR 10 6A4 

NFETIO 5A5 



MINTRPO 
L NOP 10 
REQSOIO 



8A5 

SA2 
2A1 



001 
111 
IC 

IC 

ic 

IC 

IC 

014 

. 313. 

oo; 

116 
016 

113 
213 

115 

315 

• 214 
00/ 

112 
207 
312 

100 
006 
IC 



IC 
IC 

IC314 

IC017 

IC 

IC 



4/3 
4/1 

7/ie 

7/14 

7/ IS 
7/1S 

7/1S 
1/13 
1"3 

1/13 
1/13 
1/13 

1/13 
1/13 
1/13 

1/13 

1JI13 
2/4 

2/4 
2/3 
2/3 

4/1 

1/3.1/7 

7/1S 

7/1S 
7/1S 
7/1S 

7/1S 
7/18 
7/1S 



202 



REOS1I0 

SAR.PAIO 

F204L91 

F204RC1 
F204R31 
F204R51 

F204R61 
F104L10 
Fin/,120 

PADO 

F204LC0 

F204L90 

F204RC0 
F204R30 
F204R50 

F204R60 
F304RE0 
G8.AS10 

G8.A10 

GB.BS10 

GB.BIO 

I. OFF 10 

IB.A10 
DRO 

SARA1 
SARB1 
S0RA1 



TSOOA 
TSDOB 



2A5 
6A2 

5H0 

9F7 

5H6 
5H0 

6H1 
7A0 
7M 

3AS 
SA1 
SAO 

9A2 

5A7 
5A1 

6A1 
7A2 
9H6 

5A2 
9H3 

5.41 

6A4 

3H2 
60S 

5H5 
5H4 
7H5 

7H5 
4E9 
4H4 



1 



PART OF FS 4 

PROCESSOR BUS CONTROLLER 



SYMBOL NO. 15 



(CONT) 



STORE ADDRESS AND BUFFER REGISTERS 
(BITS OS ANO 00) 



EOPT 
OESIG LOC 

STBTOSOO 02-OS 



COCE 
FA1024 

FS INFO - 



LEAO 
DESIG 



FUNC TERM. 



IFF01 I 

IGBOOAO I 

IGBOOBO I 

1GB00CO I 

IGBOODO I 

IGB001A 

IGB001B 

iGBOSAO 1 

IGBOSBO I 

IGBOSCO 1 

IG80SD0 I 

IGS0S1A 

IG80S18 

IRHSOIOO 

MPSOOO 01 

MPS020 01 

PAOOO 

PA080 

R.MFF1A I 

R.WS01A I 

R.US11A I 

SA00010 I 

SAOOOOO 

SAOOSIO I 



SAOOSOO 
SA100IO t 
SA10000 



SAIOSlO I 
SA10SOO 
S0R001 

SDR0S1 

sooooio oi 



sooosoo 

SD100I0 



01 

01 



SD10S10 
SD10S00 



SIROOO 
SIROSO 



TSSOOOO 



01 
01 



01 
01 



TSSDOSO 

T0204L91 

T0204R31 

T0204R51 

T0204R61 

T104L10A I 

T104L20A I 

T204LC0A I 

T204L90A I 



210 

IC 

IC 

IC 

IC 
IC 

IC 
IC 
IC 

IC 
IC 
IC 

IC 
IC 

103 

204 

304 
104 

302 
310 
110 

002 

003 
202 



102 
101 
103 



301 

203 
314 

017 
117 



SOOOOOO 01 317 



SD00S10 01 018 



21S 
118 



SD10000 01 318 



019 
219 

105 

004 
114 

217 

IC 
IC 

IC 
IC 
215 

015 
108 
009 



DESTINATION 

1/5 

7/IS 

7/18 

7/18 
7/18 
7/18 

7/18 
7/18 
7/18 

7/18 
7/18 
7/18 

7/18 

7/18 
12/8 

12/8 
4/4 

4/4 

4/1 
4/1 
4/3 

13/3 

TO CONN CUT 

TO CONN CUT 

13/3 

TO CONN CUT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 



TO CONN CKT 
TO CONN CKT 



11/3 
13/2 

TO CONN CKT 

11/3 

TO CONN CKT 

flirt 

TO CONN CKT 

TO CONN CKT 

11/3 

TO CONN CKT 

11/3 

TO CONN CKT 

TO CONN CKT 

TO CONN CKT 



11/3 
11/2 
1/1,1/3 



7/18 
7/18 

7/18 
7/18 
1/11 

1/11 
1/11 
1/11 



ELEM 
IOENT 



NOTE 



202 
202 



202 
202 



OPT 



CP INFO 



TERM. 
MOO 

IFF1 

AKAG10 

AIAG10 

OKAG10 
01AG10 
GB.A01A 

GB.A01B 
AKBG10 

AI8G10 

0KBG10 
DIBG10 
G8.B01A 

GB.B01B 
R.USOIO 

XSIROAO 

XSIR080 
PA.A10 
PA. BIO 

R.UFF1 

R.MS0I1 

R.USUI 

SAOAIO 

TSAOAOO 
SAOBIO 



TSAOBOC 2G3 

SA1AI0 2A7 

TSA1A00 2G9 

SA1BI0 2A6 

TSA1B00 2G7 

S0RA1 3H5 



SDRB1 
SOOARO 



3H0 
3H8 



TSDOAUOO 3H5 



S008R0 



3H4 



TSDOBUOO 3H1 
S01AR0 4HS 



TSD1AW00 4H5 



S01BR0 
TSD18HO0 



4H4 
4H1 



SIRO.AO 
SIRO.BO 

SOOAO 

StOBO 

T204L91 

T204R3! 

T204R51 
T204R6I 

T104L10 

T104L20 
T204LC0 
T204L90 



SH5 
SH4 

3H6 

3H1 
5H2 
5H3 

5B7 
6C0 
7A1 

7A5 

5A4 

5A2 



SYMBOL NO. 15 



(CONT) 



STORE ADDRESS AND BUFFER REGISTERS 
(3ITS OS ANO 00) 



LOC 

SA4 
9A6 
9A6 

9A6 
9A6 
5H2 

7E8 

9A2 
9A2 

9A3 
9A3 
5H1 

7ES 
389 
l»b 

8H5 
6H3 

6H3 

6A5 

3A1 
4A0 

2A3 

2G4 
2AI 



EQPT 
OESIG LOC 

STBTOSOO 02-08 



CODE 
FA1024 

FS INFO - 



ELEM 
IDENT 



OPT 



LEAD 
OESIG 



FUNC TERM. 



T204R?"8 I 010 

T204R5).. 1 309 

T204R608 1 109 

T304RE08 1 208 

2IBT0CI Q 106 

2IBT071 I 212 

2I8T081 306 

3T0548 GRO OGO 

GRO 2GD 

GRO 200 

GRD 319 

3VG020ST I 012 



DESTINATION 

1/11 
1/11 

1/11 

1/11 

4/14 
4/8 

4/14 



3V054B 



GRO 319 
PUR 000 
PUR 119 



NOTE 


TERM. 
MOO 


LOC 




T204R30 
T204R50 
T204R60 


5A3 

5A3 

6A0 




T304RE0 

ZTRA1 

2TR8I1 


7A1 
9H% 
9A1 


203 
203 


2TR81 

am 

GRO 


9H1 


203 

203 


GRO 
GRO 
2TRA11 


9A5 


203 

203 


GRO 

•3 

•3 
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3A CENTRAL CONIROL 



BELL LABORATORIES S0~1 C900~01 



DUG SI2E 
C2 



ISSUE 

7D 



pmatfco i» u. s. *. 



B4CH 



■ 



FROM 
DOUBLE 
STORE 
READ 
LOGIC 
(SYM 
N0.2) 



PBCI (CONTROL LOGIC) 



COPY 1- 



MMS1 



!S C 
BOSR 



S C 


S C 


s c 


150 

1 


i UP 8 


mi 

1 



s c 

R.W 
1 



S C 



S C 
MH1 
1 



CONTROL 

ANO 

SEQUENCING 

LOCIC 
(COPY 1) 



SYM NO. J (02-22) 
FA1029 



P/9 MASB1 

BUS REPEATER LOGIC 
(SGtf, SREQ, SCM, 
SC3-SC0) 



IGB 
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PROCESSOR BUS CONTROLLER 

COMPOSITE DIAGRAM I 

FUNCTIONAL PARTITIONS OF MAIN MEMORY 
INTERFACE LOGIC 



CONTROL 
> FOR 

MASB1 



TO FS 1 



LOAD COMPLEMENT 
CORRECTION 
MICROCODE 
STARTING ADORESS 
{SEE SHEET 011) 




PBCO (CONTROL LOGIC) 



SG0,SREQ,SC3-SCO N _ 

— — r?;M to other STORE 

2£LJ/IA OTHER JA CC) 



P/9 MASB1 

BUS REPEATER LOGIC 
(SERA, SERB, SERC, 
SCU, SAC) 



SYM N0.2 
(02-23) 

FA1046 



SG0.SREQ.SC3-SCO' 



SCH. 



FROM ADDITIONAL 

BUS ATTACHMENTS 

(i.e. DMA) 



~n 



P/» MASBO 
BUS REPEATER LOGIC 
(SERA, SERB, SERC, 
SCU, SAC) 



Y> 



SERC 



.SCM.SAC.SMSJTn 0T)£R STrR£ 
SERA.SERB.SFRF (VIA OTHER 
3A CO 



SCW, SAC, SMS 



SERA, SERB, SERC 



FROM ADOITIONAL 

BUS ATTACHMENTS 

(I.e. DMA) 



COPY 



s c 

BOSR 
1 



S C 

ISC 
1 



s c 

UPO 
1 



s c 


s c 


IDL 


R,U 


1 U 


1 



s c 

7% 



MMSO 

T-c\ 



CONTROL 

ANO 

SEQUENCING 

LOGIC 

(COPY 0) 



SYM NO. 
FA1029 



1 (02-21) 



P/9 MASBO 

BUS REPEATER LOGIC 
(SG*,SREQ,SCH, 
SC3-SC0) 



_J TO 3A CC SYSTEM 

HTEST SET INTERFACE 
Hjj (SEE SHEET 028 ) 



SCU, SAC, SMS 



SERA, SERB. SERC 



1 



TO MY 

STORE 



SGO.SREQ, v 
SC3-SC0 ^ 



^ TO JA CC 
SYSTEM SET 
INTERFACE 
(SEE SHT 028) 



SCM 



SG0,5REQ,SC3-SCO 



SCM 



TO MY 

STORE 



FROM 

OTHER 
3A CC 



SCU,SAC,SHS 



SERA .SERB .SERC 




F30M 
OTHER 
3A CC 



PH 
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CIRCUIT OPERATION 

THE MAIN MEMORY INTERFACE CONSISTS OF THOSE REGISTERS AND ASSOCIATED rOMTRffl inrir 
IN THE 3A CC THAT ARE USED TO COMMUNI CATEBE^EN « SS SnFthE M " . 

THERE ARE TWO REGISTERS ASSOCIATED WITH ADDRESSING THE MAS THE STORE ADDRESS RFC 
ISTFR (SAR) AMI THE P9QC-"AM AOWESS BESJSTER (PA* tVs« SIJGEDTO BUFFER ™ 
20-BIT ADORESS OF THE WORO THAT IS TO BE ACCESSED THE PA BUFFERs'the PPFVtfr'I'n 
"n«OFTH| PROGRAM EXECUTION FLOW. HMtOStt ATTKHEB TO C^UTa^ m RK- 
125 P . f 5 M,TS THE PA T0 re INCREMENTED SO THAT THE NEXT ADDRESS TO BE ACCESSED CAN 
£££'£*£ 5 C0MPUTED IF THE PR0GRAM EXECUTION FLOW S LINEAR. IF THE NEXT AD^ 

^K^Ie^^^ 

STRUCT ION BUFFER (IB). THE SDR IS USED TO BUFFER DATA THAT IS ACCESSED ON A D«A 
INSTRUCTION (i, e . TYPICALLY DATA ACCESSED FROM TRANS ENT MEMORY OF CALL STORE) 
THE SIR IS USED TO BUFFER INSTRUCTIONS OR INSTRUCTION DATA (j7.-, OPERANDS ACCUSED 
FROM MAIN STORE). THE IB IS USED TO BUFFER THE CONTENTS OF THE SIR SO THAT THE 

of^E^siNTW.^THE^BT ^ ^ ? «*^VMr« 

THE MAIN MEMORY STATUS REGISTER (MMS1 IS USED FOR CONTROL THIS RRMtTTD 
DEFINES THE BASIC OPERATING MODES OF THE MAlS MEMORY INTERFACE LOOK ^T IS 
CONTAINED IN THE PROCESSOR BUS CONTROLLER LOGICCPBC) MOST Or rHE LOG C N THE PBC 
IS DUPLICATED AND AS A RESULT MOST OF THE BITS OF THE MMSARE ALSO DUPL CATED TH^ 
S C +J N o f? )ITI0N ' C0NTAINb AUTONOMOUS LOGIC USED TO ISSUE MAS REQUESTS THpCONTROL 
?UE,5£ ISJJ"™ 1 * m T0 TERMINATE A MEMORY REQUEST ISIMPLEMENTED BY THE Si^" 
CROPROGRAM CONTROL BUT THE ACTUAL HANDSHAKING BETWEEN THE MAS AND THE JA CC IS PER 

MA^TcVbIs^^f^^ SL mnm - H 5* CCWA^S^E CONTROL M 
MAsSl 2?1 ?^r ( 22S ■^^F L °S'£ REQUIRED TO COMMUNICATE TO BOTH MASBO AND 
AODmoV Ia^ S??r^r^n-.rJ^I 12s iL ,S P0SS ' B <-E FOR MORE THAN ONE JA CC OR 
2L2JSS"; 0*^ ATTACHMENT TO ACCESS THE MAS SIMULTANEOUSLY IN THIS CASE WMTRv 
FUNCTION/" 1NTERLEAVE0 ON THE MASB AMJ CONTROL LOGIC IN THE « PH^'lHlS^ 

SI u.r^^riSH* 06 L0GIC ALS0 CONTAINS ALL THE LOGIC NECESSARY TO PROVIDE 
THE AUTOMATIC RiREAD OF THE OFF-LINE STORE IN THE EVENT A READ parVtv \i nSirilm 
BY THE MAIN STORE. THE REREAD OPERATES* SloTO KTHE DOUBLE STORe"*^ 



PH 
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PA 



PA*1 
LOGIC 



PA+1 PARITY 
PREDICT LOGIC 



SYN NO. 4 

(02-25) 

FA10J2 




P/9 MAS81 I P/« MASBO 

BUS REPEATER LOGIC 
(ADDRESS ANO OATA) 



n i 



PBC1 CONTROL 
FOR MASB1 



PBCO CONTROL 
FOR MASBO 



[ADORESS 



DATA 



ADORESS 



DATA 



ADORESS 



DATA 



^1 TO JA 

J SYSTE 

"H INTER 

J (SEE 



CC 
SYSTEM TEST SET 
INTERFACE 

SHT 028) 



TO MY 
STORE 



FROM 
OTHER 
JA CC 



-A FROM 

BUS A 

-t) (I. 



TO OTHER STORE 
(VIA OTHER JA CC) 



ADOITIONAL 
ATTACHMENTS 
e. DMA) 



CIRCUIT OPERATION (CONT) 



^ * ? JS PERFORMED WHEN THE JA CC SYSTEM IS IN DUPLEX 
S2L.T ! *2°' T,CWS - ™ E LOGIC NECESSARY TO INITIATE THE 
i£££Z K ERRCR RECOVERY TECHNIQUE, CALLED COMPLEMENT 
£S£ CJ l m BY A sp ECIAL MICROCODED SUBROUTINE. IS ALSO 
CONTAINEO IN FS 4^ THE AUTOMATIC CORRECTION TECHNIQUE 

IL!^ ^^ « SYSTEM IS •» S "«-EX AND A READ 
PARITY ERROR IS INDICATED BY THE MAIN STORE. 



Tfl INPUTS 0F 

THE MAR ANO RAR 

SEE SHT. B1GA 
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T 



JA CENTRAL CONTROL 



!0 



BELL LABORATORIES 



DWG SIZE 

M 



SD-IC900-0I 



ISSUE 

5A 



H 



84GA 






' 



EN.sioa 



EN.S1QB 



TO FIELD 



PBCI 

SYMNO. 3 
(02-22) 
PART 2 OF 3 
P/B FAT 029 
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PROCESSOR BUS CONTROLLER 

COMPOSITE DIAGRAM 3 

PROCESSOR BUS CONTROLS) (PBC) LOGIC 

(SEQUENCING CONTROL) 



vlHWiT tPERATIOH 

(SEE SHEET B4GG.B4GH S B4GJ) 



FRCMFIOD 



bttch 




EN.SOOA 



a.sooB 



NOTES: 

1. PBCI ACTIVE 

2. PBCO ACTIVE 
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T~r 



3A CEKTRAL CONTROL 



rV 



BELL TELEPHONE LABORATORIES 



6S 



SD-IC900-0I-B46C 



6 



8 









SI 



*H; 





. 






• 




















1 
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mm 


D 
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PROCESSOR BUS CONTROLLER 

COMPOSITE DIAGRAM 4 

BASIC TIMING IN THE PBC ON AN INSTRUCTION (IFETCM 

HICROCONTROL COMMAND ISSUED BY THE 5A CC TO FETCH ON INSTRUCTION 

FRO". ITS ASSOCIATED (i.e. MY) MAIN STORE 



CIRCUIT OPERATION 

(SEE SHEETS B4GG.B4GH ANO B4GJ) 



PO j P 1 1 P2 j P3 | PO | PI JP2JP3 



| P2 1 P3 | PO [ Pt |P2|P3|PO|PI JP2JP3J P0|PI | P2 1 P3 1 PO | PI ' | P2 1 PS | 



START NEXT IFETCH HEHORY CYCLE 



fCLR.DRO.ESARPAO (AS8) 




notes: 



V - represents a variable amount of time. 

Vi - TYPICALLY V1 IS A FEW GATE DELAYS 10-30I1S 
BUT IF ANOTHER USER IS OCCUPYING THE BUS 
V! TYPICALLY IS ABOUT 1 HEHORY CYCLE sSX.ZjiS 

O&OlNOICAfE WHICH PBC THESE SIGNALS COME FROM- 
A&Bjo FOR PBCO ANO 1 FOR PBC1. 

IT IS POSSIBLE FOR THE ACCESS TIME TO BE 6 
MICROCYCLES IF GATE DELAYS ARE NOT WORST 
CASE (MAX) ANO THE 3A CC ANO MASC CLOCK 
HAPPEN TO BE SYNCHRONIZED. 



ANOTHER MAS CYCLE 
CANNOT BEGIN UNTIL 
THIS RIP-FLOP IS 
RESET, (i.e. THIS 
a IP-FLOP WILL 
INHIBIT THE SETTING 
OF THE SEIZE FF ANO 
Ot FF WHEN ACTIVE.) 
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3A CENTRAL CONTROL 



BELL LABORATORIES SD-IC900-0I 



DUG SIZE 
H 



ISSUE 

5A 



B4GD 



9 



- 



.: i 






PART OF FS 4 

PROCESSOR BUS CONTROLLER 

COMPOSITE DIAGRAM 5 

BASIC TIHING IN THE PBC FOR A SARI MICROCONTROL 

COMMAND ISSUED BY THE 5A CC TO FETCH AN INSTRUCTION FROM THE 

ASSOCIATED (>■•■ MY) MAIN STORE (SEE NOTE 1) 



CIRCUIT OPERATION 

(SEE SHEETS B4GG, B4GH AND B4GJ) 



PO 



PI I P2l P3 



POl PI IP2I P3 



POl Pi I P2IP3 



POl PI I P2lP3lPOlPI IP2IP3IP0IPI IP2IP3 

7+ MICROCYCLES CYCLE TIME 




fCLR.DRO, ESARPAO (AJ8) ] 



SEE NOTE 5 



E 



notes: 



A SARD AND DFETCH HAVE THE IOENTICAL TIMING 
CHARACTERISTICS AS A SARI AND THE ONLY 
DIFFERENT FUNCTION THEY PERFORM IS TO CLEAR 
THE 1.0 FF INSTEAD OF SETTING IT. 

THE SARI CAN BE GIVEN REPEATEDLY BY THE 
MICROCONTROL BUT IT CAN ONLY INITIATE A 
MAS CYCLE WEN THE DR=1 . 

CHANGE OF STATES C-|,C2 ANO Cj,C4 COULD TAKE A 
VARIA8LE LENGTH OF TIME MAINLY DEPENDENT UPON 
GATE DELAYS ANO MAIN STORE BUS DELAYS. NOTE 
THAT Ci.Cz ANO CJ.C4 MUST TAKE PLACE BEFORE 
THE SEIZE FF IS RESET. THEN THE ENREL FF CAN 
BE RESET ANO THE NEW MAS CYCLE CAN BEGIN. 
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3A CENTRAL CONTROL 



y 



BELL LABORATORIES 
1 



OUG SIZE 
It 



S0-IC9O0-0I 



8 



T 



ISSUE 

5A 



B4GE 
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PROCESSOR BUS CONTROLLER 

COMPOSITE DIAGRAM 6 

BASIC TIMING IN THE PBC FOR A SARD MICROCONTROL COMMAND ISSUED BY THE 5A CC 
TO ISSUE A WRITE COMMAND WHEN IN THE UPDATE MODE 



CIRCUIT OPERATION 

(SEE SHEETS B40G, B4GH, AND B4CJ) 



II 



B 



- 



|P0|PI|P2|P3 



P0|PI|P2|P3 



I I'D - (O&l) DATA HOPE 



POlPI IP2IP3 



P0|PI|P2|P3 



P0|PI|P2|P3|P0|PI|P2|P3 

9 HICROCYCLES 

CYCLE TIME (1550 IB) 



CYCLES (1200 ns) - 
(MAX ACCESS TIME) 
(SEE NOTE 1 ) 



PClPI IP2IP3 



P0|PI|P2|P3 



P0iPl|P2lP3 

i i 



POlPI |P2|P3|P0|PI|P2| 



-1 HICROCYCLE- 




_, START OF 
"* NEXT IFETCH 



IFETCH 



ENSCHJ |(0 OR 1 



OR BOTH) (ENGORO] 



E 






i 



notes: 

1. this time is one microcycle longer THAN THE NORMAL 

CYCLE BECAUSE OF THE ADDED 0ELAY IN GOING THROUGH 
THE BUS REPEATERS TO THE OTHER STORE. IT MAY ALSO 
BE ONE MICROCYCLE SHORTER AS DESCRIBED IN NOTE 2 
OF SHEET B4G0. 



t - nn tit - tji Q 



T 
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5A CENTRAL CONTROL 



I I 
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BELL LABORATORIES 



DUG SIZE 
M 



S0-IC900-0I 

MN1II M »»L | 

I 



ISSUE 

5A 



H 



B46F 
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CIRCUIT OPERATION 

GENERAL OPERATION OF P8C 

THE PBC IS A SEMI AUTONOMOUS UNIT RELATIVE TO THE 3A CC. THE 
STATIC MODES OF PBC OPERATION (i.e. UPDATE MODE, READ, OR 
WRITE! ARE DEFINED BY A CONTROL REGISTER CONTAINED WITHIN 
IT (THE MAIN MEMORY STATUS [MMS] REGISTER). THE MMS REGIS- 
TER IS LOADED UNDER MICROPROGRAM CONTROL AND NORMALLY RE- 
MAINS UNCHANGED FROM ONE MAS REQUEST TO ANOTHER. THE MICRO- 
PROGRAM CONTROL, HAVING LOADED A 20-BIT ADDRESS AND A DATA 
CONSTANT (IF A WRITE), INDICATES TO THE PBC THAT A MAS RE- 
QUEST IS REQUIRED. THE PBC THEN OPERATES IN AN AUTONOMOUS 
MANNER TO PERFORM THAT REQUEST. SINCE THE BUS SYSTEM ALLOWS 
TIME SHARING OF THE MEMORY RESOURCES, THE PBC MUST BE ABLE 
TO ISSUE ITS MAS REQUEST UNDER THE CONDITIONS OF A BUSY OR 
AN IDLE BUS AND, ONCE THE BUS HAS BEEN SEIZED, THE PBC MUST 
PREVENT OTHER USERS FROM INTERFERING WITH ITS MEMORY CYCLE. 

THE ABILITY OF THE PBC TO OPERATE IN THIS MANNER ALLOWS THE 
MICROPROGRAM CONTROL TO OPERATE CONCURRENTLY WITH MAS RE- 
QUESTS. AT THE COMPLETION OF A REQUEST, THE PBC SETS THE 
DATA REAOY (DR) FLIP-FLOP. THE MICROPROGRAM CONTROL, UPON 
TERMINATING THE SEQUENCE OF MICROINSTRUCTIONS ON WHTCH IT 
WAS WORKING, TESTS THE OR. IF THE DR IS SET, THE MICRO- 
PROGRAM CONTROL CAN USE THE FETCHEO DATA. IF THE DR IS 
NOT SET, THE MICROPROGRAM CONTROL WILL LOOP WHILE WAITING 
FOR THE OR TO BE SET. THIS LOOPING THUS ALLOWS THE 3A CC 
AND THE OPERATION OF ITS MAS TO BE COMPLETELY ASYNCHRONOUS. 

THE PBC HAS BEEN DESIGNED TO ACCOMMODATE THE NORMAL DUPLEX 
OPERATION OF THE 3A CC IN THE NO. 3 ESS ANO COMMON SYSTEM 
APPLICATIONS (16-BIT MEMORY WIDTH PLUS 2 PARITY BITS) ANO THE 
NO. 2B ESS (24-BIT MEMORY WIDTH PLUS 2 PARITY BITS) SYSTEMS. 
IN ADDITION, IT HAS BEEN DESIGNED TO WORK IN A MULTIPROCES- 
SING MODE OR A MODE WHERE ADDITIONAL ATTACHMENTS TO THE 
3A CC BUS SYSTEM MAY REQUIRE TIME-SHARING THE MAS (SUCH AS 
REQUIRED WITH A DMA UNIT). 

IN ADDITION TO THE PBC IN THE 3A CC, THERE IS A MAIN STORE 
CONTROLLER (MASC) THAT IS ASSOCIATED WITH EACH 256K (K= 
1024) WORDS OF MAS. THE W CC HAS THE A8ILITY TO ADDRESS 
1000K WORDS OF MAIN MEMORY AND HENCE, THE 3A CC CAN HAVE AS 
MANY AS FOUR MASC'S ASSOCIATED WITH IT. EACH MASC IS AN 
AUTONOMOUS UNIT RELATIVE TO THE 3A CC. IT HAS ITS OWN CLOCK, 
TIMING AND CONTROL SOIRCES WHICH ARE USED INDEPENDENTLY. 
THEY PERIODICALLY REFRESH THE DYNAMIC IGFET MEMORY CELLS. THE 
MASC ALSO PROVIDES THE NECESSARY CONTROL AND SEQUENCING LOGIC 
TO ACCEPT ADDRESSES FROM THE 3A CC VIA THE MASS ADDRESS LEADS 
(SA00-SA19, SAPL, SAPH) ANO TO El WER READ OR WRITE THE CON- 
TENTS OF THE ADDRESSED LOCATION VIA MASS DATA LEADS (SDOO- 
SD15, SDPL, SOPH). THE READ OR WRITE CONTROL IS DETERMINED 
BY A 2-0UT-0F-4 CONTROL CODE ISSUED BY THE 3A CC ON THE MASB 
CONTROL LEADS (SC0-SC3). THE MASB SIGNALS ARE REPEATED AT 
EACH MASC SO THAT, IF THE WORD ADDRESSED IS NOT IN THE FIRST 
256K, THE INFORMATION WILL BE RELAYED ON TO THE APPROPRIATE 
HASC. THERE IS ABOUT A 10 PERCENT SLOW-DOWN IN ACCESS TIME 
CAUSED BY EACH ADDITIONAL MASC THE BUS SIGNAL MUST PASS 
THROUGH. IT IS, THEREFORE, EXPEDIENT TO PUT ALL REAL-TIME 
DEPENDENT CODE IN THE FH5T 256K WORDS. 

THE ABILITY TO PROTECT PROGRAMS STORED IN MAIN MEMORY IS 
PROVIDED BY A WRITE-PROTECT FEATURE. WRITE PROTECT IS PRO- 
VIDED ON THE 4K-BL0CK SIZES BY CIRCUITRY WITHIN THE MASC. 
THE MASC CONTAINS A REGISTER WITH A BIT FOR EACH 4K BLOCK 
THAT IT CAN ADDRESS. IF THE 3A CC ISSUES A WRITE TO A WORD 
IN A BLOCK THAT HAS BEEN WRITE PROTECTED, THE MASC WILL 
ISSUE A WRITE PROTECTION ERROR (STORE ERROR B) SIGNAL TO THE 
3A CC AND THE APPROPRIATE ACTION WILL BE TAKEN. THE ABILITY 
TO ACCESS ANO HENCE CHANGE THE STATE OF THE WRITE PROTECT 
REGISTER IS HRGViCtu BY TWO 3F TIC STATES OF THE MASB CON- 
TROL LEADS (SC0-SC3). THESE CONTROL STATES ARE A FUNCTION 
OF THE MMS REGISTER IN THE JA CC. IT, THEREFORE, REQUIRES 
AN ORDERED SEQUENCE OF EVENTS TO CHANGE THE CONTENTS OF THE 
WRITE-PROTECT REGISTER. . 

THE INITIATION OF A MEMORY CYCLE BY THE 3A CC IS GIVEN VIA 
THE PBC WITH THE STORE GO (SG0) LEAD. THE PRESENCE OF THE 
SGU SIGNAL INDICATES TO THE MASC THAT THE AOORESS, THE DATA 
(IF A WRITE CYCLE), AND THE CONTROL INFORMATION ON THE MASB 
ARE STABLE ANO, THEREFORE, A MEMORY CYCLE MAY ANO SHOULD 
BEGIN. IF A REFRESH IS IN PROCESS, THE REQUEST IS OELAYE0 
(= 1u$ MAXIMUM). WHEN THE MASC HAS COMPLETED ITS REFRESH 
CYCLE, IT RESPONDS TO THE PRESENCE OF THE GO SIGNAL ANO THE 
REQUESTEO MEMORY CYCLE IS THEN PERFORMED. THE HASC INDI- 
CATES THAT IT HAS COMPLETED THE REQUESTED MEMORY CYCLE BY 
USING THE STORE COMPLETE SIGNAL (SCM). CONCURRENTLY WITH 
MEMORY CYCLE OPERATION, THE 3A CC IS EXECUTING THE PREVIOUSLY 
FETCHED INSTRUCTION. DEPENOING UPON THE NUMBER OF MICRO- 
CYCLES IN THIS INSTRUCTION WHEN THE MICROCONTROL TESTS THE 
SCM SIGNAL VIA THE DR, THE MICROCONTROL WILL EITHER: 

(A) FIND THE DR=1 ANO THEREFORE CONTINUE EXECUTING 
AOOITIONAL MICROINSTRUCTIONS IN RESPONSE TO THE 
DATA FETCHED FROM THE MAS. 

(B) FIND THE DR-0 AND IT THEREFORE WILL LOOP WHILE 
WAITING FOR THE HEHORY TO COMPLETE. 
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CIRCUIT OPERATION (CONT) 

THE MASC, IN COMBINATION WITH THE MAS, IS A SELF-CHECKING UNiT 
AND, AS SUCH, IT PERFORMS A NUMBER OF HARDWARE CHECKS INCLU- 
DING PARITY CHECKS ON THE ADDRESS AND DATA FIELDS IT RECEIVES. 
BECAUSE THE ADDRESS AND DATA REGISTERS ARE BIT SLICED IN THE 
3A CC IN THE MASC AND IN THE MAS A PARITY CHECK COOE OVER 
THE ADDRESS AND DATA FIELDS REPRESENTS A VERY EFFICIENT AND 
COMPLETE CHECK ON ALL MULTIPLE FAULTS THAT AFFECT NO MORE 
THAN ONE CIRCUIT PACK. THE RESULTS OF ALL THE CHECK CIRCUITS 
ARE PLACED ON THE MASB ERROR LEADS (SERA, SERB, SERC) ANO, 
ON EACH MEMORY REQUEST BY THE 3A CC THE CONTENTS OF THE ERROR 
LEADS ARE DIRECTLY GATED TO THE ERROR REGISTER (ER) WITHIN 
THE 3A CC. AS IN THE CASE OF THE OTHER ERROR CONDITIONS 
MONITORED IN THE ER, THE ABILITY TO IGNORE UR AT LEAST POST- 
PONE IMMEDIATE RESPONSE TO ERRORS COMING FROM THE MAS IS 
PROVIDED BY THE BLOCK HARDWARE CHECK (BHC) a IP-FLOP FOR 
THE MORE SERIOUS TYPES OF ERRORS AND BY THE INTERRIPT MASK 
(IH) REGISTER FOR THE REMAINING LESS SERIOUS ERRORS. THE 
ABILITY TO EXERCISE THE CHECKERS IN THE MASC ANO HENCE, 
PROVIDE HAINTIANABILITY IS IMPLEMENTED BY A DEDICATED 1/0 
SUBCHANNEL PORT FROM THE 3A CC TO. EACH MASC. 

THE TIMING BETWEEN THE CC AND THE MASC IS ASYNCHRONOUS. THIS 
ASYNCHRONISM PROVIDES FLEXIBLITY IN THE PRESENT DESIGN AND 
POTENTIALLY ALLOWS A VARIETY OF DIFFERENT MAIN MEMORY DESIGNS 
TO BE IMPLEMENTED INDEPENDENTLY OF THEIR INDIVIDUAL ACCESS 
TIMES ANO CYCLE TIMES. FOR EXAMPLE, THE PRESENT NO. 3A CC 
MAS USES AN IGFET REFRESHABLE CELL. SINCE THE MAS MUSI 
PERIODICALLY GO INTO A REFRESH CYCLE. THE ACCESS TIME FOR 
AN MAS REQUEST FROM THE 3A CC FOR A GIVEN CYCLE MAY VARY 
CONSIDERABLY. BECAUSE THE TIMING IS ASYNCHRONOUS, THE 
VARIABILITY DOES NOT CREATE A PROBLEM. THE DESIGN ALSO 
ALLOWS MULTIPLE USERS OR UNITS TO BE ATTACHED TO MEMORY BUS 
AND TO TIME SHARE THE MEMORY RESOURCES. THE ASYNCHRONOUS 
NATURE OF THE MEMORY BUS ALLOWS A 5IMPLE AND DIRECT METHOD 
OF PERFORMING THE HANDSHAKING BETWEEN VARIOUS UNITS ATTACHED 
TO THE BUS. 

PBC CONTROL AND SEQUENCING 

THE CONTROL AND SEQUENCING PART OF THE PBC PROVIDES THE 
CONTROL INTERFACE BETWEEN THE MICROPROGRAM CONTROL OF THE 
3A CC ANO THE CONTROL LOGIC IN THE MASC. ITS PRIMARY FUNC- 
TION AS A CONTROL ENTITY IS TO RECEIVE, BUFFER, ANO EXECUTE 
MAS REQUESTS ISSUED BY THE MICROCONTROL. 

THE CONTROL PORTION OF THE PBC CAN BE SU80IVIOED INTO TWO 
SEPARATE PARTS FOR THE PURPOSE OF DESCRIBING ITS FUNCTIONAL 
OPERATION. THE TWO PARTS ARE: 

(AT THE CONTROL PORTION THAT DETERMINES THE STATIC 
CONDITIONS (REMAIN FIXED DURING A MEMORY CYCLE) 
OF THE PBC. 

(B) THE CONTROL PORTION THAT DETERMINES THE DYNAMIC 
CONDITIONS OR STATES (SEQUENCE THROUGH ON A GIVEN 
MEMORY CYCLE) OF THE PBC. 

1. PBC STATIC STATES (HMS REGISTER) 

THE STATIC STATES ARE BUFFERED ll» A REGISTER CONTAINED WITH- 
IN THE PBC CALLED THE MAIN MEMORY STATE (MMS) REGISTER. AS 
INDICATED IN COMPOSITE DIAGRAM 2, EACH PBC HAS ITS OWN COPY 
OF THE MMS SO THAT EACH BIT OF THE MMS IS DUPLICATED, WITH THE 
EXCEPTION OF THE TWO UPPER BITS. THE UPPER TWO BITS OF THE 
MMS ARE USED FOR THE ERROR RECOVERY TECHNIQUES (BIT 14-CW ANO 
BIT 15-BEC). ALTHOUGH THEY ARE THE ONLY TWO BITS NOT DUPLI- 
CATED AT THE REGISTER CELL LEVa, THEY HAVE DUPLICATED OUT- 
PUTS TO PRESERVE PARITY ACROSS THE HMS WHEN GATING IT TO 
THE GB (SEE NOTE, SHEET B4GB). THE MMS IS 16 BITS IN WIDTH, 
ANO IT IS LOADED VIA MICROPROGRAM CONTROL USING A MISCELL- 
ANEOUS OECOOER CROSSPOINT. THIS CROSSPOINT LOAOS BITS 0-15 
OF THE BRO REGISTER (CONTAINED IN DMLO) INTO THE MMS USING 
"OUAL RAIL GATING". NOTE THAT, SINCE THE CONTENTS OF THE 
MMS CAN DIRECTLY ANO IMMEDIATELY AFFECT OTHER USERS ON THE 
BUS ( i.e. BRINGING UP THE ISOLATE STATE), THE GATING INTO 
THE MMS MUST NOT CAUSE MOMENTARY CHANGES OF STATE OF THE 
BITS OF THE REGISTER. THUS, THE "CLEAR ANO GATE" TECHNIQUE 
USED IN NORMAL REGISTER TO REGISTER IN THE 3A CC IS NOT PER- 
MISSALBE. THE ABILITY TO ACCESS THE HMS IS PROVIDED BY A 
FROM-FIELD CROSSPOINT WHICH GATES IT DIRECTLY ONTO THE GB. 
AS A RESULT, THE MMS MUST MAINTAIN VALID PARITY. SINCE 
ALL BITS ARE EITHER DUPLICATED OR HAVE OUPLICATED APPEAR- 
ANCES Ctt THE GB AND, EXCEPT FOR THE IDLE BITS, ARE ALWAYS 
ALIKE, THE PARITY CAN EASILY BE PREDICTED BY THE HARD- 
WARE. THE PREDICTED VALUE OF PARITY IS INDICATED IN NOTE 
2 OF SHEET B4GB. IF FOR MAINTENANCE OR OTHER REASONS 
THE MMS MUST BE ACCESSED WITH BAO PARITY, THE GB PARITY 
CHECKER SHOULD BE INHIBITED. DURING A 3A CC INITIALIZATION 
PROCEDURE THE MMS IS LOADED BY THE MICROPROGRAM CONTROL 
WITH THE USE OF A MICROCONTROL DATA COMMAND. THIS COMMAND 
OBTAINS A CONSTANT FROM THE MICROSTORE TO OEFINE THE INITIAL 
STATE OF THE MASB. THE WS, HAVING BEEN LOADED WITH THIS 
CONSTANT, THEN DETERMINES THE BASIC MODE OF OPERATION OF THE 



CIRCUIT OPERATION (CONT) 

MASB OF THE 3A CC FOR THE SUBSEQUENT MEMORY REQUESTS TO BE 
USED DURING THE INITIALIZATION. ONCE THE INITIALIZATION 
SEQUENCE HAS STARTED TO ACCESS MAIN MEMORY INSTRUCTIONS, THE 
MMS CAN BE ALTERED AGAIN. THAT IS. THERE ARE MAINTENANCE 
TYPE INSTRUCTIONS (MSFN.MSFNX.HI.MtS) THAT PROVIDE THE 
ABILITY TO RELOAO THE MMS. THE MMS CONTROLS SUCH FUNCTIONS 
.AS.: 

(A) WHETHER A READ OR WRITE IS TO BE PERFORMED. 

(B) WHETHER WRITES ARE ISSUED TO BOTH MAS'S. 

(C) WHICH MASB IS ACTIVE IN THE CASE OF A REAO. 

(0) WHETHER THE BUS REPEATER SHOULD ISOLATE ITSELF 
FROM USERS OF LOWER PRIORITY ATTACHED TO THE 
BUS, ETC. 

THE FOLLOWING OESCRIBES THE BITS IN THE MMS AND THEIR 
FUNCTIONS. 

MM1.MM2, ANO R.W BITS (SEE TABLE A) 

MM1 AND MM2 ARE TWO BITS WHICH ARE ENCODED INTO FOUR BINARY 
STATES. THE FOUR STATES LISTED BELOW. TOGETHER WITH THE 
READ-WRITE (R.W) BIT, DETERMINE THE 2-0UT-0F-4 CODE THAT IS 
SENT TO THE MASC TO DEFINE THE TYPE OF REQUEST THAT HAS BEEN 
ISSUED TO IT BY THE 3A CC. THIS Z-OUT-OF-4 CONTROL COOE IS 
SENT ON THE SC0-SC3 CONTROL LEADS IN THE MASB. 









TABLE A 




MM2 


MM1 


R.W 


SC3-SC0 


FUNCTIONS TO BE 
PERFORMED IN THE MAS 











001 1X 


NORMAL WRI TE 








1 


1100 


NORMAL REAO 





1 





0110 


WRITE THE WRITE 
PROTECT REGISTER 





1 


1 


1001 


REAO THE WRI TE 
PROTECT REGISTER 


1 








0101 1 


SPARE (BLIND WRITE) 


1 





1 


1010 


SPARE 


1 

1 


1 

1 



1 


0011 X* 

1100 XX 


PUTS PBC IN THE LOCK 
STATE AND PERMITS A 
NORMAL REAO OR WRITE 



X THE SC3 SIGNAL IS ALWAYS EQUAL TO THE R.W BIT FOR OATA RE- 
QUESTS (1.0=0). FOR INSTRUCTION FETCHES OR INSTRUCTION 
OPERAND FETCHES (I.D-J), THE PBC IS ASSUMED TO BE IN THE 
READ MODE. THAT IS 1.0-1 FORCES SC3-1 INDEPENDENT OF THE 
R.W BIT. 

tTHIS 2-0UT-0F-4 STATE CAN BE USED FOR ISSUING bilND WRITES 
IF A SINGLE BACKPLANE STRAP OPTION IS IMPLEMENTED IN THE 
MASC. BLIND WRITES ARE WRITE REQUESTS THAT ARE PERFORMED 
WffiEPQEEMTLV OF THE WRITE P3CTECT rii*BT;OH !H THE W.I?: STORE 
CONTROLLER. NO. 2B ESS OR NO. 5 ESS SYSTEMS 00 NOT PROVIOE 
THIS BLIND WRITE FEATURE. 

XX THE LOCK STATE IS USED TO REQUEST THE EXCLUSIVE USE OF THE 
MEMORY 8US FOR AN EXTENOED NUMBER OF MEMORY CYCLES. 

IDL BIT 

THE IDL BIT IS USED TO IDLE OR DISABLE A PARTICULAR PBC. 
AS SHOWN IN COMPOSITE DIAGRAM 2, THERE IS PBC FOR ANO A 
PBC FOR STORE BUS 1. THEREFORE. IF THE IDL BIT IS NOT SET 
THE RESPECTIVE PBC WILL RESPOND TO MEMORY REQUESTS ISSUED 
BY THE MICROPROGRAM CONTROL. ONE IDL BIT MUST BE SET AT 
ALL TIMES. 

UPO BIT 

THE UPO BIT IS USED TO INOICATE THAT THE SYSTEM IS IN THE 
UPDATE MODE ANO, AS SUCH, WRITE COMMANDS ARE TO BE ISSUED 
TO BOTH STORES. THUS, WHEN THE UPO BIT IS SET, BOTH PBCO 
ANO PBC1 ARE ACTIVATES FOR WRITE REQUESTS AND THE EFFECT OF 
THE IDL BIT IS NULLIFIED FOR THOSE RESPECTIVE WRITE CYCLES. 

ZS4 BIT 

THE IS0 BIT IS USED TO ISOLATE OR INHIBIT FOR MAINTENANCE 
PURPOSES ANY PROCESSOR OR OTHER FUNCTIONAL UNIT ATTACHED 
TO THE MEMORY BUS THAT IS OF LOWER PRIORITY, FROM GAINING 
ACCESS TO THE MEMORY. PRIORITY IS POSITIONALLY ASSIGNED 
ANO THE CLOSER THE PROCESSOR OR FUNCTIONAL UNIT IS TO THE 
HEHORY, THE HIGHER ITS PRIORITY. 



CIRCUIT OPERATION (CON!) 

BOSR BIT 

THE BLOCK OUUBLE STORE READ (BDSR) BIT IS VH..3 TO DETERMINE 
THE TYPE OF ERROR RECOVERY PROCEDURE TO BE INVOKED WHEN A 
PARITY ERROR IS DETECTED IN A WORD BEING READ OUT OF THE 
MAS. IF THE BOSR BIT IS ZERO, THE DSR TECHNIQUE WILL BE 
USED. IF THE BOSR BIT IS A ONE, THE COMPLEMENT CORRECTION 
TECHNIQUE WILL BE USED. 

CU BIT 

THE COMPLIMENT WRITE BIT IS USEO TO INOICATE TO THE MASC A 
SPECIAL MAINTENANCE CONDITION. IF THIS BIT IS ACTIVE UPON 
RECEIVING A WRITE COMMAND FROM THE 3A CC. THE MASC WILL 
WRITE INTO THE ADDRESS INDICATED BY THE MASB THE COMPLEMENT 
OF THE LAST WORO THAT HAS BEEN READ OUT OF THE MAS (SEE 
SHEET 012). 

BEC BIT 

THE BLOCK ERROR CORRECTION BIT IS USED TO INHIBIT ALL ERROR 
RECOVERY PROCEDURES WITHIN THE 3A CC ASSOCIATED WITH INCORRECT 
STORE REAO OATA. 

IN CONTRAST TO THE ISOLATE STATE, THE LOCK STATE (MH1-1, 
MM2-1) IS USED TO "REQUEST" THE EXCLUSIVE USE OF THE MEMORY 
BUS OF BOTH LOWER ANO HIGHER PRIORITY UNITS ATTACHED TO THE 
BUS. IF THE BUS IS BUSY (A UNIT OF LOWER PRIORITY USING 
THE BUS) AT THE TIME THE LOCK IS ISSUED, THE LOCK CONDITION 
ON THE MEMORY BUS IS DELAYED UNTIL THE BUS HAS BECOME FREE. 
ON THE OTHER HAND, WHEN THE ISOUiTE STATE IS LOAOED ONTO THE 
MMS, NO CHECK IS HADE OF THE PRfSEKT STATUS OF THE BUS. 
THEREFORE, IF THE BUS IS PRESENTLY IN USE BY ANOTHER USER OF 
LOWER PRIORITY, THE ACTIVATION OF THE ISOLATE STATE, BY SET- 
TING THE ISH BITS. WILL ABNORMALLY TERMINATE THE MEMORY CYCLE 
OF THE LOWER PRIORITY UNIT. THUS, THE ISOLATE STATE SHGULO 
ONLY BE USED AS FOLLOWS: 

(A) TO ALLCW THE MAINTENANCE PROGRAMMER TO "ISOLATE" 
FAULTS ON THE MEMORY BUS REPEATERS SO AS TO OBTAIN 
DIAGNOSTIC INFORMATION. 

(B) TO ALLOW SYSTEM PARTITIONING SO THAT A WORKING 
HALF SYSTEM IS ISOLATED FROM THE OTHER HALF SYSTEM 
IF THE STATE OF THAT SYSTEM IS EITHER IN ERROR OR 
IN DOUBT. INITIALIZATION OF A 3A CC RESULTS IN THE 
MICROPROGRAM CONTROL LOADING THE HMS WITH IS« BITS 
SET, SINCE THE STATE OF THE OTHER }A CC IS UNKNOWN AT 
THIS TIME. A SYSTEM PROGRAM WILL SUBSEQUENTLY 
DETERMINE THE INTEGRITY OF THE OTHER HALF SYSTEM 

ANO WILL DECIDE IF THE ISOLATE STATE IS TO BE RE- 
MOVEO. 

.IF THE BUS IS NOT BUSY OR IT BECOMES NOT BUSY ANO THE LOCK 
STATE IS ACTIVE, THE CONTROL IN THE PBC THAT IS ISSUING A 
MEMORY REQUEST WILL: 

(A) ACTIVATE THE STORE REQUEST (SREQ) LEAO ON THE MASB. 
THIS LEAD IS USED TO INOICATE TO USERS OF HIGHER 
PRIORITY THAT EXCLUSIVE USE OF THE BUS IS REQUESTED 
BY A UNIT OF LOWER PRIORITY. IF THE UNIT OF HIGHER 
PRIORITY IS PRESENTLY USING THE BUS, THE REQUEST IS 
DELAYED UNTIL THAT MEMORY CYCLE IS COMPLETE. THEN 
THE SREQ SIGNAL IS REPEATED ON UP THE LINE (TO- 

. - WROS THE STORE). IN THIS WAY, A UNIT THAT HAS ITS 
INCOMING SREQ SIGNAL ACTIVE ANO IS NOT PRESENTLY 
IN THE PROCESS OF PERFORMING A MEMORY CYCLE 
CANNOT ISSUE ANOTHER MEMORY REQUEST UNTIL THE IN- 
COMING SREQ SIGNAL IS REMOVED. 

(B) ACTIVATE THE ISOLATION OF ITS OWN BUS REPEATER SO 
THAT UNITS OF LOWER PRIORITY CANNOT USE THE MEMORY 
EITHER. THE LOCK CONDITION ON THE BUS WILL REMAIN 
ACTIVE UNTIL THE MICROPROGRAM CONTROL CHANGES THE 
STATE OF HH1 ANO HM2 IN THE MMS REGISTER. 

THEREFORE, IF THE LOCK STATE IS SET. THE ISSUING PROCESSOR 
CAN HAKE MULTIPLE MEMORY REGUESTS WITHOUT THE UNCERTAINTY OF 
OATA IN HEHORY CHANGING OUT FROM UNOER IT (FOR EXAMPLE, IN 
THE READ-MOO I FY-WR'TE SITUATION). THE LOCK STATE ALLOWS THE 
ABILITY TO IMPLEMENT TIME SHARING OF THE CONTENTS OF MEMORY 
FOR SUCH FUNCTIONS AS MULTIPROCESSING. NOTE THAT IF A FAULT 
OCCURS SO THAT THE LOCK STATE IS STUCK ACTIVE, THE PROCESSOR 
OF HIGHER PRIORITY CAM PUT ITSELF INTO THE ISOLATE STATE ANO 
REMOVE THE EFFECT OF THE SREQ SIGNAL ON IT. IN THIS WAY, A 
CORRECTLY OPERATING MACHINE CAN ISOLATE ITSELF WHEN "ON-LINE" 
FROM A FAULTY UMT ATTACHED TO THE BUS WHICH IS OF LOWER 
PRIORITY. (CONT ON SHT B4GH) 
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CIRCUIT OPERATION (CONT FROM SHT B4GG) 

AS INDICATED, THERE ARE THREE METHODS TO OBTAIN CONTROL OF 
THE BUS REPEATER ITSELF. THE FIRST IS THE SETTING OF THE 
ISO BIT IN THE MMS. AS SHOWN, THIS BIT DOES NOT CHECK THE 
PRESENT STATE OF THE BUS BEFORE PERFORMING THE FUNCTION. 
THE SECOND METHOD IS TO PUT THE PBC IN THE LOCK STATE. IN 
ThIS CASE THE CONTROL CHECKS FOR THE MASB TO BE NONBUSY 
BEFORE ACTIVATING LOCK CONDITION. THE THIRD IS WITH THE USE 
OF THE SEIZE FLIP-FLOP THAT ALSO CHECKS FOR A NONBUSY CONDI- 
TION BEFORE SEIZING THE BUS. THE SEIZE FUNCTION IS ACTIVATED 
ON EACH MEMORY CYCLE ANO IT GUARANTEES THAT WHILE A SINGLE 
MEMORY CYCLE IS IN PROGRESS, IT WILL NOT BE INTERRUPTED BY 
OTHER USERS ON THE BUS. THEREFORE, THE ISOLATE STATE, THE 
LOCK STATE, AND THE SEIZE STATE ALL ACCOMPLISH THE SAME GOAL 
AT THE BUS REPEATER. THE DIFFERENCE IS THE METHOD OF TESTING 
THE BUS BEFORE EXECUTING THE FUNCTION PERFORMED BY THE THREE 
STATES AND THE DURATION FOR WHICH THEY ARE ACTIVE. THUS, THE 
ISOLATE STATE. IF ACTIVE, WOULD TEND TO REMAIN ACTIVE FOR AN 
INDEFINITE PFJ$IOO (i.e. UNTIL THE FAULT BEING ISOLATED IS 
REMOVED OR DETERMINED NOT TO BE A PROBLEM;. THE LOCK STATE 
WOULD TEND TO BE ACTIVE FOR ONLY A FEW MEMORY CYCLES. 
THE SEIZE STATE IS ACTIVE FOR ONLY THE DURATION OF ONE CYCLE. 
THE FACT THAT THE SEIZE STATE IS ACTIVE FOR ONLY-ONE MEMORY - 
CYCLE GUARANTEES THAT, IF A UNIT OF LOWER PRIORITY IS WAITING 
AT THE INPUT OF A REPEATER THAT IS PRESENTLY ISSUING A MEMORY 
REQUEST (AND THAT UNIT IS NOT IN THE LOCK OR ISOLATE STATE) 
THE LOWER PRIORITY UNIT WILL BE SERVICED NEXT ( i.e. ITS MEMORY 
REQUEST PERFORMED). IN THIS WAY, MULTIPLE USERS ATTACHED TO 
THE BUS WILL TEND TO INTERLEAVE THEIR MEMORY REQUESTS UNLESS 
ONE OF THE USERS INVOKES A LOCK OR ISOLATE STATE. 

IN ORDER TO PROVIDE AN ERROR DETECTION SCHEME FOR EITHER 
HARDWARE OR SOFTWARE FAULTS THAT RESULT IN A MEMORY BUS 
BEING OCCUPIED OR BUSY FOR AN INORDINATE AMOUNT OF TIME, 
A HARDWARE "FAST TIME-OUT" MECHANISM IS IMPLEMENTED (SEE 
COMPOSITE OIAGRAM 4). THE "FAST TIME-OUT" NOMENCLATURE IS 
USED TO DISTINGUISH THIS 1 JME-OUT FUNCTION FROM THE PROGRAM 
TIMER TIME-OUT FUNCTION USED AS THE BASIC SYSTEM SANITY CHECK. 
THE PROGRAM TIMER TIME-OUT IS SOFTWARE CONTROLLED AND RANGES 
FROM jOOmsIN THE ON-LINE 3A CC TO 1.6 SECONOS IN THE OFF- 
LINE 3A CC. THE "FAST TIME-OUT" WILL FIRE APPROXIMATELY 
50us(58.Z TO 57.6us) AFTER INITIATION OF A MEMORY CYCLE BY THE 
MICROPROGRAM CONTROL IF THE CYCLE HAS NOT BEEN COMPLETED. THUS, 
USERS OF THE LOCK CAPADILITY MUST LIMIT THE NUMBER OF MEMORY 
CYCLES FOR WHICH THE EXCLUSIVE USE OF THE BUS IS REQUIRED. 

2. PBC DYNAMIC STATES 

THE DYNAMIC STATES OF THE PBC ARE THOSE STATES THROUGH WHICH 
THE CONTROL LOGIC MUST SEQUENCE IN THE PROCESS OF: 

(A) ISSUING A MAS REQUEST TO THE MASC. 

(B) RECEIVING THE APPROPRIATE RESPONSE. 

{C> COMPLETING THAT MEMORY CYCLE. ■:■■■ .;* 

TO PERFORM THIS SEQUENCING, THERE ARE SIX MAIN FLIP-FLOPS 
THAT REFLECT THE CONTROL STATES THAT ARE SEQUENCED THROUGH. 
THESE CONTROL STATES ARE SHOWN ON COMPOSITE DIAGRAM 5. THE 
FOLLOWING IS A LIST OF THE CONTROL STATE FLIP-FLOPS AND THE 
FUNCTIONS THAT THEY PERFORM ON A GIVEN MEMORY CYCLE OPERATION. 

REQUEST FLIP-FLOP 

THE REQUEST FLIP-FLOP IS USED TO INDICATE THAT A REQUEST FOR A 
MEMORY' CYCLE "HAS (BEEN ISSUED" BY THE hTCRCCONTROL. (1h£ FUNCTION 
OF THE REQUEST FLIP-FLOP IS NOT RELATED TO THE STORE REQUEST 
[SREQ] SIGNAL THAT IS USED ON THE MASB.) THE SETTING OF THE 
DR INDICATES TO THE MICROCONTROL THAT A PREVIOUSLY ISSUED MAS 
REQUEST HAS TERMINATED. ONCE THE OR HAS BEEN SET, THE MICRO- 
CONTROL CAN IMMEDIATELY SET THE REQUEST FLIP-FLOP TO INITIATE 
THE NEXT MAS REQUEST. THE SETTING OF THE REQUEST FLIP-FLOP 
BY THE NICROCONTROL ALLOWS THE MICROCONTROL TO CONTINUE EXE- 
CUTING MICRO INSTRUCT IONS WITHOUT CHECKING TO OETERMINE 
WHETHER THE MASB IS BUSY OR IDLE. 

SEIZE FLIP-FLOP 

THE SEIZE FLIP-ROP IS USED TO INDICATE THAT THE PBC IS IN 
THE PROCESS OF ISSUING A MEMORY REQUEST TO THE MAIN STORE. 
THE SEIZE FLIP-FLOP IS NOT SET UNTIL THE BUS BECOMES NON- 
BUSY. IN THIS INSTANCE, NONBUSY IS DEFINED AS: 

(A) NO INCOMING REQUESTS TO THE BUS REPEATER. 

(B) THE STORE COMPLETE ANO STORE ERROR SIGNALS FROM 
. THE MASC INDICATE AN IDLE CONDITION AT THE MASC. 

NOTE THAT, ONCE THE MEMORY REQUEST IS ISSUED ONTO THE BUS. IT 
MAY BE DELAYED BY UNITS OF HIGHER PRIORITY CLOSER TO THE MASC. 
THE'FUNCTION OF THE SEIZE FLIP-FLOP IS TO ISOLATE THE BUS FROM 
UNITS OF LOWER PRIORITY SO THEY DO NOT INTERFERE WITH THE 
MEMORY CYCLE PRESENTLY IN PROGRESS. AT THE COMPLETION OF THE 
MEMORY CYCLE. THE SEIZE FLIP-FLOP WILL BE RESET WHICH ALLOWS 
OTHER USERS ON THE BUS TO ISSUE THEIR REQUEST TO THE MAS. 
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CIRCUIT OPERATION (CONT) 

GO FLIP-FLOP 

THE GO FLIP-FLOP IS USED TO ACTIVATE THE SGB SIGNAL TO THE 
MASC. THE SGfl INDICATES THAT THE ADDRESS AND DATA (IF A 
WRITE CYCLE) AND THE OTHER CONTROL SIGNALS ON THE MASS ARE 
STABLE AND THAT THE CYCLE SHOULD BEGIN. THE GO aiP-FLOP 
BECOMES ACTIVE AT APPROXIHATaY THE SAME TIME AS THE SEIZE 
FLIP-FLOP BECOMES ACTIVE. ON THE OTHER HAND, THE GO FLIP- 
FLOPTECOMES INACTIVE WHEN THE STORE COMPLETE (SCM) SIGNAL — 
RETURNS FROM THE STORE INDICATING THAT THE STORE HAS COMP- 
LETED THE REQUESTED CYCLE. THE ACTUAL RESETTING OF THE GO 
FLIP-FLOP IS PERFORMED BY SETTING THE DR. 

DR FLIP-FLOP 

THE DATA REAOY(DR) FLIP-FLOP IS USED TO INDICATE TO THE 
MICROPROGRAM CONTROL THAT THE STORE HAS COMPLETED THE REQU- 
ESTED MEMORY CYCLE. IT IS SET IN RESPONSE TO AN ACTIVE 
SCM SIGNAL RETURNING FROM THE MASC. EACH MICROCYCLE, THE 
STATE OF THE SCM SIGNAL IS GATED TO THE OR "LIP-FLOP. THIS 
PERMITS THE DR FLIP-FLOP TO BE TESTED BY THE *KK«ONTROL 
WITHOUT THE UNCERTAINTY OF ITS OUTPUT CHANGING STATES DURING 
THE TEST. 

ENREL RIP-FLOP 

THE ENABLE RELEASE (ENREL) FLIP-FLOP IS USED TO INDICATE .THAT 
AN SCM SIGNAL HAS BEEN ACTIVATED ANO HENCE A PBC CYCLE IS TO BE 
TERMINATED. IT IS SET WHEN THE DR IS SET, BUT UNLIKE THE DR, 
IT IS CLEARED WHEN THE PBC CYCLE ENDS (i.e.SEIZE-0 CLEARS 
THE ENREL FLIP-FLOP). 

i.d. aip-aop 

THE INSTRUCTION OR DATA (I. a) RIP-aOP IS USED TO INDICATE 
WHETHER THE MEMORY CYCLE THAT IS BEING ISSUED IS AN INSTRUCT 
TYPE OR A DATA TYPE. THAT IS, IF THE I. a RIP-ROP EQUALS 
ONE, THAT DATA RETURNED IS PUT INTO THE SIR REGISTER. IF 
THE I RIP-ROP EQUALS ZERO, THE DATA RETURNED IS PUT INTO 
THE 30R REGISTER. THE 1.0 RIP-ROP IS ALSO USED TO DETER- 
MINE THE STATE OF SC3 LEAO ON THE MAIN STORE BUS. THIS LEAD 
DETERMINES WHETHER THE CYCLE BEING ISSUEO IS A READ OR A 
WRITE CYCLE. THE ASSUMPTION IS THAT, IF THE 1.0 RIP-ROP IS 
EQUAL TO A ONE, A READ IS REQUESTED, INDEPENDENT OF THE READ- 
WRITE RIP-ROP. AS EXRAINEO ABOVE, THIS ALLOWS THE R.U 
RIP-ROP TO BE SET INDEPENDENTLY OF THE PRESENT STAT E OF THE 
PBC. ALSO, THE I.C RIP-ROP EQUALLING TO ONE DETERMINES 
WHETHER THE SAR IS GATED AROUND INTO THE PA AT THE START 
OF THE MEMORY CYCLE SO THAT THE PA*1 LOGIC CAN COMPUTE THE 
NEXT SEQUENTIAL ADDRESS FOR THE FOLLOWING INSTRUCTION. 

3. Hlci»PROGRAH CONTROL INTERFACE TO PBC 

THE BASIC FUNCTIONS THE MICROCONTROL MUST PERFORM IN THE 

PROCESS OF EXECUTING A MAS REQUEST ARE: 

(A) LOAD THE MMS REGISTER 

(B) ISSUE A MAS REQUEST , 
CO TEST FOR A HAS COMRETION AND 

(D) GATE THE ACCESSED DATA TO THE 
fiPTRCmiATE OeSTIPATiCM WITH- 
IN THE 3A CC. 



THESE TWO FUNCTIONS 
ARE NORMALLY COM- 
BINED im'io a single 

OPERATION. 



METHODS OF LOADING THE MMS 

THE BASIC MODE OF OPERATION OF THE PBC IS DEDICATED BY THE 
MICROPROGRAM CONTROL THROUGH THE USE OF THE MMS REGISTER. 
ONCE THE MMS HAS BEEN LOAOED, THE MICROPROGRAM CONTROL CAM 
ISSUE A SEQUENCE OF MEMORY REQUESTS TO THE PBC WITH THE 
MODE OF OPERATION FOR ALL SUBSEQUENT REQUESTS DEFINED BY 

THE INITIAL STATE OF THE MMS. THE R.U BIT IS THE ONLY 

EXCEPTION TO THIS. WHEN THE SDR IS GATED INTO VIA MICRO- 
PROGRAM CONTROL, THE REAO-WITE (R-U) BIT IN THE HMS IS PUT 
INTO THE WRITE MODE. THE ASSUMPTION MADE IS THAT A "RITE 
REQUEST IS DESIRED UPON THAT OATA. THE R.U BIT IS THEN RESET 
TO THE READ MODE AT THE COMRETION OF THE NEXT DATA CYCLE 
(I 0=0) REQUEST TO THE MAS BY THE PBC. NOTE THAT, BECAUSE 
OF THE CONCURRENT OPERATION OF THE PBC ANO THE MICROPROGRAM 
CONTROL AT THE TIME THE SDR IS LOAOED, THE PBC HAYBEIN THE 
PROCESS OF AN INSTRUCTION REQUEST TO THE MAS. THEREFORE, 
WHEN THE I.D RIP-ROP INDICATES THE INSTRUCTION MODE, THE 
EFFECT OF THE REAO-URITE RIP-ROP IS NULLIFIED. THAT IS, 
WHEN THE I.D RIP-ROP IS SET, THE HAROUARE AUTOMATICALLY 
ASSUMES THAT THE PBC IS III THE READ MODE AND THUS ALLOWS 
THE LOADING OF THE SDR INDEPENDENTLY OF THE STATE OF THE 
CURRENT INSTRUCTION FETCH CYCLE. 



CIRCUIT OPERATION (CONT) 

MICROCONTROL INSTRUCTIONS TO ISSUE A MEMORY REQUEST 

ONCE THE MICROCONTROL HAS LOADED THE MMS, IT HAY THEN ISSUE 
A HAS REQUEST TO THE PBC. NORMALLY, THE MMS HAS BEEN LOAO- 
ED BY A PREVIOUS OPERATION ANO, THEREFORE, AT THE START OF 
AN INS1RUCTI0N THE MICROCONTROL DOES NOT HAVE TO LOAD THE 
MMS. THERE ARE FIVE WAYS IN WHICH THE MICROPROGRAM CONTROL " 
CAN INITIATE AN MAS REQUEST CYCLE. 

CA, CB OECOOER (1FETCH) 

THE NORMAL ANO THE MOST FREQUENT WAY OF ISSUING AN MAS RE- 
QUEST IS WITH THE USE OF THE CA, CB OECOOER. THE CA, CB 
OECOOER ALLOWS A MAXIMUM OVERLAP OF MICROINSTRUCTION 
EXECUTION WITH HAS OPERATIONS. AS DETAILED THE CA ANO CB 
BITS ARE OBTAINED ON EACH WORD THAT IS ACCESSEO FROM THE 
MICROSTORE. TYPICALLY, THE FIRST WORD OF EVERY INSTRUCTION 
EXECUTEO CONTAINS THE CA, CB BITS SET TO THE IFETCH STATE 
WHICH INITIATES THE PBC TO FETCH THE NEXT SEQUENTIAL INSTRUC- 
TION. IN THIS WAY, AS EACH NEW INSTRUCTION IS STARTED, 
THE PBC IS ACTIVATED TO FETCH THE FOLLOWING INS' ACTION. 
IF, AS IN THE CASE OF A TRANSFER INSTRUCTION, THE NEXT SEQU- 
ENTIAL WORO IS NOT TO BE FETCHED, THE CA, CB BITS ARE NOT 
ACTIVATED TO THE IFETCH STATE. THE MICROCONTROL WOULO 
INSTEAD USUALLY CALCULATE (USING THE DATA MANIPULATION 
LOGIC [DHLl) THE TARGET ADDRESS FOR THE TRANSFER ANO LOAD IT 
INTO THE SAR. THEN IT WOULO INITIATE THE MEMORY REQUEST WITH THE 
SARI MICROINSTRUCTION. IT SHOULO 8E NOJEO .THAT WITH THE 
USE OF THE CA, CB DECODER, IT IS ASSUMED THAT THE PA*1 LOGIC 
IS BEING USED. THEREFORE, WHEN THE CA, C8 IFETCH CROSS- 
POINT FIRES, NOT ONLY THE REQUEST RIP-ROP ANO THE 1.0 
FLIP-ROP ARE SET, BUT ALSO THE PA+1 ADDRESS IS LOAOEO INTO 
THE SAR. 

SARI ANO SARD 

IN THE CASE OF THE CA, CB IFETCH, IT IS ASSUMED THAT THE PRE- 
VIOUS MEMORY REQUEST HAS BEEN COMRETED ANO THEREFORE, THE 
DR HAS BEEN SET WHEN THE NEXT MEMORY MAS REQUEST IS ISSUED. 
THERE ARE SOME CASES WHERE IT IS UNCERTAIN THAT THE PREVIOUS 
REQUEST HAS BEEN COMRETEO ANO YET THE MICROCONTROL IS READY 
TO ISSUE ANOTHER MAS REQUEST. TO ALLOW THE MICROCONTROL TO 
EFFICIENTLY HANDLE THOSE CASES, TWO SPECIAL MICROINSTRUCTIONS 
ARE PROVIDED. THESE MICROINSTRUCTIONS ARE THE SARI AND SARD. 
THE SARI INSTRUCTION IS PERFORMED BY A TO-FIELD DECODER 
CROSSPOINT. THIS INSTRUCTION IS SIMILAR TO A CONDITIONAL 
BRANCH SINCE IT LOOPS UPON ITSRF WHILE THE OR RIP-ROP IS 
EQUAL TO ZERO. WHEN THE OR FLIP-FLOP IS SET, IT EXITS 
FROM THAT LOOP. AS THE SARI INSTRUCTION EXITS FROM THE LOOP, 
IT ALSO PERFORMS A GATING FUNCTION INTO THE SAR FROM THE GAT- 
ING BUS (GB) (SEE COMPOSITE DIAGRAM 12). THE SOURCE OF.THE 
DATA THAT IS GATED TO THE SAR IS OEFINEO BY AN ARBITRARY 
FROM FIRD IN THIS PARTICULAR MjC«BJNSTRUCTION. EACH IMTORO- 
CYCLE, DURING AN SARI LOOP, THE CONTENTS OF THE SELECTED 
SOURCF REGISTER ARE GATED ON TO THE GB. HOWEVER IT OCES NOT FLOW 
INTO THE SAR UNTIL THE OR RIP-ROP EQUALS 1. USUALLY, 
THE INFORMATION THAT IS LOAOED INTO THE SAR IS THE ADDRESS 
(USUALLY COMPUTED WITHIN THE DHL) OF THE NEXT WORO TO BE 
ACCESSED FROM MAIN MEMORY. IN ADDITION, THE SARI HICROIN- 
5TRUTCN SETS THE REPJF.ST RIP-R.OP ANO THF 1.0 RIP-FLOP 
iNTHE PBC WHEN THE OR RIP-ROP HAS BEEN SET H> X M & 
THE DR IS SET TO 1, THE SARI MICROINSTRUCTION PERFORMS THE 
THREE OPERATIONS; LOADING THE SAR, EXITING OUT OF THE 
CONDITIONAL LOOP (ADOS ONE TO MAR), ANO ISSUING AN INSTRUC- 
TION FETCH TO THE PBC. THE INSTRUCTION FETCH MEANS THAT 
THE I.D RIP-ROP IS SET TO 1 AW THUS, THE ACCESSED WORO 
RETURNED FROM THE MAS REQUEST HILL BE BUFFERED IN THE SIR. 
THE OPERATION OF THE SARD MICROINSTRUCTION IS EXACTLY THE 
SAME TO THE SARI MICROINSTRUCTION, EXCEPT IN THIS CASE THE 
10 RIP-ROP IS SET TO ZERO. THUS, THE WORO RETURNED FROM 
THE MAS REQUEST IS BUFFERED IN THE SDR INSTEAD OF IN. THE 
SIR. ALSO, IF THE HMS IS THE WRITE STATE (R.W-0) ANO AN 
SARD IS GIVEN, A WRITE COMMAND IS PERFORMED ON THE DATA 
CONTAINED IN THE SDR. NOTE THAT THE SARI CANNOT BE USED 
FOR A WRITE OPERATION. 

OATA FETCH (OFETCH) 

THE OFETCH MIXaLANEOUS DECODER CROSSPOINT IS USED TO ACT- 
IVATE THE PBC FOR A OATA OPERATION WITH THE MAS. THUS, 

WHEN % DFFTCH IS GIVEN. THE I.D RIP-ROP IS ZEROED ANDTHE 
RETURNING DATA (IF A READ COMMAND)!!. .BUFFERED I* THE SDR. 
IF A WRITE COMMAND, THE OATA WRITTEN IS OBTAINED FROM THE 
SDR. AGAIN, SIMILAR TO THE CA, CB DECODER AND UNL I ffi THE 
SARI ANO THE SARO MICROINSTRUCTIONS, THE OFETCH MISCELLA- 
NEOUS DECOOER CROSSPOINT METHOD OF ISSUING A MAS REQUEST 
ASSUMES THAT THE OR RIP-ROP IS EQUAL TO 1 AND THE SAR HAS 
BEEN LOAOEO BEFORE THE REQUEST IS ISSUED. 



CIRCUIT OPERATION (CONT) 

START PBC 

THE START PBC HISCRLANtulS OECOOER CROSSPOINT IS USED TO 
ACTIVATE THE PBC FOR AN HAS REQUEST. IT OPERATES IN EXACTLY 
THE SAME MANNER AS THfc OFETCH MISCELLANEOUS CROSSPOINT 
EXCEPT THAT IT DOES NOT AFFECT THE STATE OF THE I.D RIP- 
aOP. THAT IS, IF THE PREVIOUS STATE OF THE 1.0-1, THEN AN 
INSTRUCTION FETCH IS PERFORMED ANO, IF THE PREVIOUS STATE OF 
THE 1.0-0, A DAT." FETCH IS PERFORMED. THIS MICROINSTRUCTION 
WAS IMPLEMENTED TO AIO IN THE DESIGN OF THE COMPLEMENT 
CORRECTION MICROCODE ROUTINE. 

TESTING FOR MEMORY COMRETION 

THE MICROCONTROL TESTS FOR THE COMPLETION OF A HAS REQUEST 
WITH THE USE OF A CONDITIONAL TRANSFER ON THE STATE OF THE 
OR RIP-ROP. THE OR RIP-ROP IS SET BY THE PBC AT THE 
COMRETION OF EACH HEMORY REQUEST. IT IS SET WHEN THE PBC 
RECEIVES THE SCM SIGNAL FROM THE MAS ANO, TO AVOID AN IN- 
DETERMINATE CONOITION WITHIN THE 3A CC, THE ASYNCHRONOUS SCM 
SIGNAL IS CLOCKED OR STROBED INTO THE OR RIP-ROP. 

THE MICROCONTROL CAN USE ONE OF SIX DIFFERENT METHODS TO TEST 
FOR THE SETTING OF THE OR. IN ADDITION, SOME OF THESE METHOOS 
COMBINE THE GATING OF EITHER THE ACCESSED DATA OR THE NEXT 
ADDRESS TO BE CONTROLLED WITH THE TESTING OF THE OR. 

ALL -ZEROS DETECTOR (NA FIRD) 

THE MOST FREOUENT WAY OF TESTING THE DR RIP-ROP IS BY USE 
OF AN ALL-ZEROS DETECTOR ATTACHED TO THE OUTPUT OF THE 
NEXT ADDRESS (NA) FIELO OF THE MICROSTORE OUTPUT. AS EX- 
RAINEO IN FS 1 flP COOES ARE LOAOEO FROM THE STORE INSTRUC- 
TION REGISTER (SIR) INTO THE MICROSTORE ADDRESS REGISTER 
(MAR) . THEY POINT TO A STARTING ADDRESS OF A SEQUENCE OF 
MICROINSTRUCTIONS THAT WILL INTERPRET THAT flP CODE. 

THE LAST ADDRESS OF AN 3P COOE SEQUENCE IS INOICATEO BY 
RACING ALL ZEROS IN THE NA FIELO. THC PRESENCE OF THE ALL- 
ZEROS ADDRESS IS OETECTEO BY THE ALL-ZEROS HAROUARE AND IS 
USEO TO INOICATE THAT AN IP CODE SEQUENCE HAS TERMINATED. 
WHEN THE ALL-ZEROS DETOTOR FIRES, THE STATE OF THE OR RIP- 
ROP IS SAMRED. IF THE OR IS EQUAL TO 1, THE NEXT tP COOE 
THAT HAS BEEN FETCHED IS GATEO FROM THE SIR INTO THE MAR TO 
INITIATE THE NEXT SEQUENCE OF MICROINSTRUCTIONS THAT WILL 
PERFORM THE «P COOE. IF THE OR IS NOT SET, THE ALL- ZEROS 
CONSTANT THAT IS READ FROM THE MICROSTORE WILL FLOW mROUGH 
THE MIR ANO AROUNO INTO THE MAR IN THE NORMAL MANNER. THIS 
WILL CAUSE THE MICROCONTROL TO ACCESS WORO ZERO OF THE 
MICROSTORE. WORO ZERO OF THE MICROSTORE ALSO CONTAINS ALL 
ZEROS IN THE NA FIRO. THEREFORE. IF A PREVIOUS MEMORY 
REQUEST IS READY (OR-D, THE NEXT HP COOE IS LOADED INTO 
THE MAR ANO ACCESSED IHMEDIATRY. IF AN UP COOE SEQUENCE 
COMRETES ANO THE MAS HAS NOT YET RESPONOED, THE MICROCON- 
TROL WILL LOOP AT THE ALL ZEROS LOCATION, UNTIL THE DR IS SET. 

SARI ANO SARO 

THE SARI INSTRUCTION ALSO TESTS FOR THE OR BEING SET BUT 
UNLIKE THE ALL-ZEROS TEST ANY EVEN NUMBERED WORO ADDRESS 
MAY BE CONTAINED IN THE NA FIELO. IT IS THE TO-FIELD 
PORTION OF THE MICROSTORE OUTPUT THAT IS OECODED ANO USED 
TO GATE THE CONTENTS OF THE OR RIP-ROP INTO THE LOW-OROER 
BIT OF THE MAR. THAT IS, IF THE OR IS EQUAL TO ZERO, THE 
NEXT AOORESS THAT THE MICROCONTROL WILL ACTESS IS THE SAME 
AS THE ONE BEING READ AT THE MICROSTORE. IF THE OR IS EQUAL 
TO 1. THE NEXT AOORESS ACCESS BY THE MICROCONTROL WILL BE 
THE AOORESS BEING READ OUT OF THE MICROSTORE RUS ONE. AS 
INOICATEO PREVIOUSLY, THE SARI ALSO INITIATES THE NEXT MAS 
REQUEST AS WRL. THE SARO WORKS IN EXACTLY THE SAME MANNER 
EXCEPT THAT IT PUTS THE I.D aiP-ROP IN THE OATA MODE (1.0=0). 

SIRC ANO SORC 

THE SIRC ANO SORC MICROINSTRUCTIONS ARE USEO TO TEST FOR 
AN MAS RESPONSE WHEN DATA IS BEING RETURNED TO THE SIR OR 
SDR REGISTERS. THE SIRC OPERATES IN THE SAME MANNER TO 
THE SARI MICROINSTRUCTION IN THAT IT COMBINES THE TESTING 
OF THE DR WITH A GATING OPERATION. THAT IS, IT IS A CON- 
DITIONAL LOOPING INSTRUCTION THAT LOOPS ON AN EVEN 30UN- 
OARY AOORESS OEFINEO BY ITS NA FIELO. WHEN THE OR IS SET, 
IT TRANSFERS TO THAT ADDRESS RUS ONE. AS THE NAME IHRIES, 
THE CONDITIONAL GATING FROM THE SIR TO THE GB ON EACH 
NICTOCYCLE IN THE LOOP. DURING THE MICRCCYCLE IN WHICH THE 
OR IS SET, THE CONTENTS OF THE SIR ARE GATEL TO A DESTINA- 
TION REGISTER VIA THE GB AS DEFINED BY THE CONTENTS OF THE 
TO FIRO. THE FROM FIRO IS USEO TO DEFINE THIS AS AN SIRC 
INSTRUCTION. THE FROM-FIRD GATING IS ACTUALLY 0ISA8LE0 
WHILE THE 0R=0. THEREFORE, THE GB PARITY CHECKER MUST BE 
INHIBITED WHILE IN THE SIRC LOOP SINCE ZEROS ARE BEING PUT 
ONTO THE GB ( i.e.GOOO PARITY IS DEFINED AS 000). THE SORC 
OPERATES EXACTLY THE SAME AS THE SIRC EXCEPT THATTHE SOR 
REGISTER IS USED AS THE SOURCE REGISTER OF THE CONDITIONAL 
GATING OPERATION. (CONT ON SHT B4GJ) 
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CIRCUIT OPERATION (CONT FROM SHT B4GH) 

TEST OR 

THERE IS A MISCELLANEOUS DECODER CROSSPOINT THAT PERFORMS NO 
ACTION OTHER THAN TO TEST THE OR FLIP-FLOP. LIKE OTHER CON- 
DITIONAL TRANSFERS IN THE 3A CC MICROINSTRUCTION SET, THIS IN- 
STRUCTION MUST CONTAIN AN EVEN WORD ADDRESS IN ITS NA FIELD. 
IF THE DR EQUALS 0, THE INSTRUCTION AT THIS ADDRESS HILL BE 
EXECUTED; IF THE OR EQUALS 1, THE MICROCONTROL WILL TRANSFER 
TO THIS ADDRESS PLUS ONE. 

4. MICROPROGRAM CONTROL RESTRICTIONS 

ONE OF THE RESTRICTIONS THAT IS PUT ON THE MICROPROGRAMMER IS 
THE WAY IN WHICH AN MAS REQUEST IS ISSUEO AND HOW THE SUBSE- 
QUENT TEST FOR THE COMPLETION OF THAT REQUEST, IS PERFORMED. 
THE HARDWARE IS DESIGNED SUCH THAT THE MICROFROGRAMMER MUST 
WAIT ONE COMPLETE MICROCYCLE BETWEEN ISSUING AN MAS REQUEST 
AND BEFORE TESTING THE DR. THE REASON FOR THIS IS THAT THE 
DR IS NOT CLEARED UNTIL THE END OF THE CYCLE IN WHICH THE 
REQUEST IS ISSUEO. THEREFORE, IF THE MICROCONTROL TESTED 
THE OR IN THE MICROCYCLE IMMEDIATELY FOLLOWING A MICROCYCLE 
THAT ISSUtD AN MAS REQUEST, A RACE CONDITION WOULD RESULT. 
THIS CONDITION MIGHT, IN TURN, INDICATE AN ERRONEOUS COMPLETION 
OF A MEMORY CYCLE. THIS RESTRICTION DOES NOT CAUSE A REAL 
TIME PROBLEM SINCE THE MICROCONTROL MUST IN GENERAL WAIT SIX 
ADDITIONAL MICROCYCLES FOR THE MAS REQUEST TO COMPLETE ANY- 
WAY. 

AN ADDITIONAL RESTRICTION THAT THE MICROPROGRAMMER MUST BE 
AWARE OF IS THE OPERATION OF THE PA+1 LOGIC. UPON LOADING 
THE PA, IT TAKES APPROXIMATELY 400ns MAXIMUM OR THREE COM- 
PLETE MICROCYCLES BEFORE THE OUTPUT OF THE PA+1 LOGIC HAS 
STABILIZED. THIS AGAIN SHOULD NOT CAUSE A PROBLEM UNLESS 
A MAIN MEMORY IS USED THAT HAS A CYCLE TIME OF LESS THAN 
500 ns. 

5. AUTONOMOUS OPERATION 

ONCE THE MICROCONTROL HAS LOADED THE MMS AND GIVEN A SPECIFIC 
MAS REQUEST, IT IS THE FUNCTION OF THE PBC TO CARRY OUT THAT 
REQUEST. APART FROM USING THE FOUR-PHASE CLOCK OF THE 3A CC, 
THE OPERATION OF THE PBC IN EXECUTING THAT REQUEST IS COM- 
PLETELY AUTONOMOUS TO THE REST OF THE 3A CC. THE MAIN FUNC- 
TION OF THE CLOCK IN THE PBC IS TO SYNCHRONIZE THE ASYNCHRO- 
NOUS ARRIVAL OF A MEMORY COMPLETION SIGNAL (SCM) WITH THE 
TESTING OF THAT COMPLETION BY THE MICROCONTROL. THE BASIC 
AUTONOMOUS OPERATION OF THE PBC IS DEPICTED IN COMPOSITE DIA- 
GRAM 3. 

AN MAS REQUEST IS INITIATED BY THE MICROCONTROL IN EXECUTING 
A NUMBER OF DIFFERENT MICROINSTRUCTIONS AS DESCRIBED. EACH 
OF THESE MICROINSTRUCTIONS RESULTS IN SETTING THE REQUEST 
FLIP-FLOP. IN ADDITION, THE TYPE OF MICROINSTRUCTION IS- 
SUED DETERMINES WHETHER THE DATA FETCHED IS PLACED IN THE SIR 
OR THE SDR. THAT IS, THE ACCESSED DATA IS PLACED IN THE SIR 
IF AN IFETCH OR AN SARI INSTRUCTION IS GIVEN. THE OFETCH AND 
THE SARD CAUSE THE DAtA TO BE PLACED IN THE SDR. THE MAJOR 
DIFFERENCE IN THESE TWO PAIRS OF MICROINSTRUCTIONS IS THAT 
THE FIRST PAIR SET THE I.D RIP-FLOP AND THE LAST PAIR CLEARS 
IT. 

WHEN THE MICROINSTRUCTION HAS SET THE REQUEST FLIP-FLOP AND HAS 
OETERMINED THE STATE OF THE I.D FLIP-FLOP, THE CIRCUITRY 
WITHIN THE PBC MUST THEN 

(A) CLEAR THE DR 

(B) GATE THE SAR TO THE PA iF THE 1.0=1 (INSTRUCTION 
MODE) TO ALLOW THE PA+1 LOGIC TO OPERATE, 

TO AVOIO A RACE CONDITION, BOTH OF THESE ACTIONS ARE INITI- 
ATED ON THE TRAILING EDGE OF THE MICROINSTRUCTION CONTROL 
SIGNAL THAT SETS THE REQUEST FLIP-FLOP. THIS TRAILING EDGE 
SETS A CONTROL a IP-FLOP (PULREQ) THAT IS SUBSEQUENTLY 
CLEARED BY THE NEXT P2 CLOCK PHASE (SEE COMPOSITE DIAGRAM 5). 
IT IS THE OUTPUT OF THIS FLIP-FLOP THAT CLEARS THE DR AND, 
IF THE I.D EQUALS 1, ALSO GATES THE SAR TO THE PA. 

AT THIS POINT, ASSUME AN IFETCH IS USED TO INITIATE A MEMORY 
REQUEST SINCE THE OPERATION OF THE PBC IS ALMOST IDENTICAL 
(APART FROM THE SETTING OR CLEARING OF THE I.D FLIP-FLOP) 
FOR EACH OF THE MICROINSTRUCTIONS THAT ISSUE STORE REQUESTS. 
THE MICROCONTROL, HAVING SET THE REQUEST FLIP-FLOP WITH 
IFETCH, IS THEN FREE TO CONTINUE EXECUTING MICROINSTRUCTIONS. 
WITH THE REQUEST FLIP-FLOP SET, THE OR CLEARED, AND THE SAR GATEO 
TO THE PA, IHE NEXT FUNCTION OF THE PBC IS TO SET THE SIEZE 
AND GO FLIP-FLOPS. BEFORE THIS FUNCTION CAN BE PERFORMED, 
THE PBC LOGIC MUST CHECK THE PRESENT STATE OF THE MASB. IF 
THE MASB IS IN USE BY EITHER A UNIT OF LOWER PRIORITY OR A 
PREVIOUS REQUEST, THE PBC MUST WAIT. IN ADDITION, ONLY THE 
ACTIVE PBC SETS ITS SEIZE AND GO FLIP-FLOPS. THE ACTIVE PBC 
IS DEFINED BY THE IDL BIT FROM THE MMS FOR REAO COMMANDS OR 
IF A WRITE COMMAND IS BEING ISSUED AND THE UPDATE MODE IS 
SET BOTH PBC'S WILL BE ACTIVATED. NOTE THAT ALL OTHER FUNC- 
TIONS PERFORMED TO THIS ^OIMT IN TIME ARE DUPLICATFD IN BOTH 
PBC'S INOPENDENTLY OF WHICH ONE IS ACTIVE. THERE ARE THREE 
BUS SIGNALS THAT MUST BE MONITORED TO ENSURE THE MASB IS 
IDLE. 
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CIRCUIT OPERATION FOR COMPOSITE OIAGRAHS 2-6 (CONT) 



CIRCUIT OPERATION (CONT) 

(A) THE FIRST IS THE SCM SIGNAL. THIS SIGNAL WILL BE BUSY IF 
THE PREVIOUS MEMORY REQUEST ISSUED 8Y THE SAME 5A CC HAS NOT 
COMPETED. NOTE THAT WHEN THE OR IS SET AT THE ENO OF A 
MEMORY CYCLE, IT IS STILL NECESSARY FOR THE 5A CC TO INDICATE 
TO THE MASC THAT THE SCM HAS BEEN RECEIVED (i.e., GO BECOMES 
INACTIVE). IN TURN, THE MASC MUST INDICATE TO THEJA CC THAT 
IT HAS IOLED ITSELF ANO IS READY FOR THE NEXT HAS REQUEST (SCM 
BECOMES INACTIVE). SERC MUST ALSO- BE CHECKED, AS IT HAS 

THE SAME TIMING AS SCM. 

(B) THE SECOND BUS SIGNAL THAT MUST BE CHECKED 8EF0RE 
ISSUING A MEMORY REQUEST IS THE INCOMING SG0 SIGNAL 
FROM UNITS OF LOWER PRIORITY. IF A UNIT OF LOWER 
PRIORITY HAS SG0 ACTIVE, THE PBC MUST WAIT UNTIL 
BOTH THE INCOMING SG0 AND THE INCOMING SCM ARE IDLE 
(i.e., THE LOWER PRIORITY UNIT HAS FINISHED ITS MEM- 
ORY REQUEST) . NOTE THAT, AS SEEN ON THE MASB, THE 
START OF A MEMORY CYCLE IS INDICATED BY THE ARRTVAL 
OF AN ACTIVE SG0 LEAD AND THE COMPLETION OF THAT 
SAME MEMORY CYCLE IS INDICATED BY THE ARRIVAL OF AN 
INACTIVE SCM LEAD. AS SOON AS THE SCM SIGNAL BE- 
COMES IDLE, THE PBC WILL ISSUE ITS OWN MAS REQUEST. 
THE FACT THAT THE PBC MUST ALWAYS LOOK AT THE IN- 
COMING SG0 SIGNAL ON THE MASB BEFORE ISSUING AN MAS 
REQUEST ENSURES THAT IF MORE THAN ONE UNIT IS 
ACCESSING THE SAME MAS, THEY WILL INTERLEAVE THEIR 
REOUESTS. 

(C) THE THIRD LEAD THAT THE PBC MUST CHECK BEFORE ISSUING 
AN MAS REqUEST OUT ONTO THE MAS8 IS THE STORE REQUEST 
(SREq) LEAD (DO NOT CONFUSE THIS LEAD WITH THE REQUEST 
FLIP-FLOP). THE SREQ LEAD ALLOWS THE LOWER PRIORITY 
UNITS ATTACHED TO THE MASB (FURTHER AWAY FROM THE 
STORE) TO OBTAIN EXCLUSIVE USE OF THE MASB. IN THIS 
WAY, A LOWER PRIORITY UNIT CAN PERFORM A NUMBER OF 
CONSECUTIVE MEMORY REQUESTS WITHOUT BEING INTERRUPTED. 

ONCE A BUS BECOMES IDLE, THE SEIZE AND GO FLIP-FLOPS ARE SET 

AND A MEMORY REQUEST IS INITIATED OUT ONTO THE BUS TO THE MASB. 

NOTE THAT THE CLEARING OF THE DR AND THE GATING FROM THE SAR 

TO PA IS A SYNCHRONOUS FUNCTION RELATIVE TO THE 3A CC CLOCK, HOWEVER, 

THE SETTING OF THE GO AND SEIZE FLIP-FLOPS, ONCE IHE REQUEST 

FLIP-FLOP IS SET, IS NOT. THEREFORE, THE CLEARING OF THE OR 

COULD TAKE PLACE BEFORE OR AFTER THE GO RIP-FLOP IS SET. THE 

FACT THAT THE DR IS «0T CLEARED UNTIL LATE IN A MICROCYCLE IS 

THE REASON WHY THE MICROCODE CANNOT ISSUE A STORE REQUEST ON 

ONE MICROCYCLE BEFORE TESTING THE DR. THE SETTING OF THE 

SEIZE FLIP-FLOP GUARANTEES THAT, DURING A MEMORY CYCLE, LOWER 

PRIORITY UNITS WILL NOT AND CANNOT INTERFERE. 

THE SETTING OF THE GO RIP-ROP, WHICH IN TURN DRIVES THE SG0 
LEAD ON THE MASB, IS USED TO SIGNAL TO" THE MASC THAT THE AD- 
DRESS AND 2-0UT-0F-4 CONTROL LEADS ON THE MASB ARE STABLE. 
IT IS THE ARRIVAL OF THE SG0 SIGNAL AT THE MASC THAT INITIATES 
AN MAS CYCLE WITHIN THE MASC AND MAS. IN THE CASE OF THE 
IFETCH, THE ADDRESS IS LOADED BY GATING THE OUTPUT OF THE PA+1 
LOGIC INTO THE SAR SIMULTANEOUSLY WITH THE SETTING OF THE RE- 
QUEST FLIP-ROP. THE LOGIC DELAYS ARE SUCH THAT THE ARRIVAL 
OF THE STORE ADDRESS SIGNALS WILL NOT LAG THE SG0 SIGNAL BY 
"ORE- THAN >10(K.(MAY|MI.IM) .....THLSJWWIRLE TIMF I AG. I? ACCOUNTF.O 
FOR WITHIN THE MASC AM) REPRESENTS THE MAXIMUM LAG OF DATA 
(IF A WRITE), CONTROL, ANO ADDRESS WITH RESPECT TO THE SG0 
SIGNAL. 

THE NEXT SEQUENCIAL FUNCTION OF THE PBC IS TO CONTINUALLY 
MONITOR THE MASB FOR THE STORE COMPLETION (SCM) SIGNAL. THIS 
MONITORING IS PERFORMED ON A "SAMPLING" BASIS, ONCE PER MICRO- 
CYCLE AS INDICATED IN COMPOSITE DIAGRAM 3. AT THE START OF 
EACH CLOCK PHASE P2, THE STATE OF THE SCM LEAD IS STROBED INTO 
THE ENSCH (ENABLE SCM) RIP-FLOP. THEN, ON CLOCK PHASE P3, 
THE STATE OF THE ENSCM FLIP-FLOP IS GATED WTO THE DR FLIP- 
FLOP ANO THE ENREL FLIP-FLOP. THE REASONS FOR THE TWO LEVELS 
OF SAMPLING ARE: 

(A) TO ALLOW THE RECOVERY OF THE ENSCM FLIP-ROP TO A 
STABLE STATE IF THE SCM LEAD HAS BEEN SAMPLED ON OR 
NEAR A TRANSITION 

(B) TO PROVIOE THE ABILITY TO SYNCHRONIZE THE TWO PBC'S 
WHICH BOTH RESPOND TO THE SCM. THAT IS, BOTH DRO 
AND DR1 AND ENRELO AND ENREL1 ARE SET TO RESPONSE 
TO A SCM SIGNAL FROM ONE MAS OR THE OTHER OR BOTH. 

WITH THE DR'S SET, THE MICROCODE IS FREE TO USE THE DATA 
ACCESSED. IN THIS CASE, AN IFETCH MICROINSTRUCTION WAS IS- 
SUEO AND, THEREFORE, THE DATA FETCH IS TYPICALLY THE NEXT 0P 
CODE TO BE EXECUTEO. IF THE MICROCONTROL HAS FINISHED EXE- 
CUTING THE PREVIOUS 0P CODE AND HENCE HAS REACHED THE ALL- 
ZEROS LOOP, THE SETTING OF THE DR'S CAUSES THE CONTENTS OF 
THE SW TO BE GATED INTO THE IB AND THE MAR (ALSO THE RAR 
FOR CHECKING PURPOSES). IF THE MICROCONTROL HAS NOT REACHED 
THE ALL -ZEROS LOOP, THE UNLOADING OF THE SIR IS DELAYED WITH 






CIRCUIT OPERATION (CONT) 

EXACTLY THE SAME OPERATION BEING PERFORMED AT SOME HICROCYOE 
LATER. 

CONCURRENT WITH THE MICRCCONTROL OPERATION, THE SETTING OF THE 
ENREL RIP-FLOPS ALSO CLEARS THE RESPECTIVE GO FLIP-FLOP. THE 
CLEARING OF THE GO FLIP-FLOP IN TURN DEACTIVATES THE SG0 SIGNAL 
ON THE MASB BEING USED. THIS INDICATES TO THE MASC THAT THE 
3A CC HAS BUFFERED THE DATA (IF A REAO CYCLE) ANO IS PREPARING 
TO SEND ANOTHER REQUEST. THE MASC IN TURN RESPOMJS BY DEACTI- 
VATING SCM. WHEN THE PBC RECEIVES THE UTTER MASB SIGNAL, 
IT RESETS ITSELF ANO PREPARES TO ISSUE THE NEXT STORE 
REOUEST. 

THE ENREL FLIP-FLOP CANNOT BE CLEARED UNTIL THE SEIZE RIP- 
FLOP IS CLEARED. IN THIS WAY, NO NEW MAS REQUESTS CAN BE IS- 
SUEO BY THE 3A CC UNTIL THE ENREL IS CLEARED. THE CLEARING OF 
THE SEIZE FLIP-FLOP IS CONTROLLED BY THE MASC REMOVING THE 
SCM SIGNAL. THIS INDICATES THAT THE MASC IS IOLE ANO 
IS READY FOR THE NEXT STORE REOUEST. 

IF A WRITE TO BOTH MAS'S IS BEING PERFORMEO (UPO/TE) BOTH 
COPIES OF THE SEIZE AND THE GO FLIP-FLOP WILL BE SET. HOWEVER, 
SINCE THE SETTING OF A PBC'S SEIZE FLIPROPS IS DEPENOENT ON 
THE STATE OF ITS RESPECTIVE MASB, THE TWO PBC'S WILL NOT NE- 
CESSARILY ISSUE MAS REquESTS SIMULTANEOUSLY TO THEIR 
MAS'S. AT THE COMRETION OF THE CYCLE, BOTH MAS'S 
MUST RESPOND WITH THEIR SCM SIGNALS BEFORE THE DR FLIP-ROPS 
GET SET. ALSO, BOTH MAS'S MUST RETURN TO THEIR IDLE CONDITION 
(i.e. SCM - 0) BEFORE THE WRITE CYCLE TO BOTH MAS'S 
WILL TERMINATE (I.e. BOTH SEIZE FLIP-FLOPS RESET). THE 
PURPOSE OF THE OW (DOUBLE STORE WRITE) FLIP-FLOP IS TO INSURE 
THAT THE SEIZE FLIP-FLOPS IN THE RESPECTIVE PBC'S ARE NOT RE- 
SET UNTIL BOTH MAS'S HAVE RETURNED TO THEIR IDLE CONDITION. 

ANOTHER CHARACTERISTIC OF THE PBC IS THE MANNER IN HHICH IT 
RELEASES CONTROL OF THE MASB WITH RESPECT 10 AN INCOMING BUS 
REOUEST ON THE Bits REPEATER INPUT. THAT IS, THE PBC MUST RE- 
LEASE THE MASB SO THAT THE INCOMING ADDRESS, DATA, AND CONTROL 
INFORMATION FROM A UNIT OF LOWER PRIORITY MAINTAIN THEIR PHASE 
RELATIONSHIP WITH THEIR RESPECTIVE SG0 SIGNAL. THIS IS DONE 
BY US'NG THE OUTPUT OF THE GO FLIP-FLOP, WHEN CLEARED, TO AL- 
LOW THE BUS REPEATED TO SEND ON THE ADDRESS, DATA, AND CON- 
TROL. WHEN THE SEIZE FLIP-ROP IS CLEARED AT THE VERY ENO OF 
THE CYCLE, IT IS USED TO ENABLE THE SG0 SIGNAL IN THs BUS RE- 
PEATER. 

ONE OTHER AUTONOMOUS OPERATION THAT IS PERFORMED BY THE PBC 
IS THE CLEARING OF THE R.W FLIP-FLOP AT THE ENO OF ALL-DATA 
CYCLES (I.D EQUALS 0). THAT IS, THE PBC IS FORCEO BACK INTO 
THE READ MODE AT THE END OF ANY MEMORY CYCt£ THAT ISSUES A 
DATA WRITE. THE RETURN TO THE READ MODE (i.e., CLEARING THE 
R.W FLIP-ROP) IS PERFORMED WHEN THE DR IS SET IN THE RESPEC- 
TIVE MEMORY CYCLE. 
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TO- AND FROM-FIELO DECODER 


FUNCTION 


TO FIELD 


FROM FIEJ) 


NETNAME(PIN NO.) 


NETNAfE (PiN NO.) 


SARI 

SARO 

OFETCH 
(STSEQ) 

8R=>MMS 

NMS=>G8 

START PBC 
(COMREHENT 
CORRECTION) 

SET SEIZE 
& GO 

(SSEIZE) 


T204LCOB(O15) T204R5OC(117) 
T204LCOB(O15; T204RSOC1215) 
T204L3OB(O16) T204RCOC(116) 

T2«4LC0B(O15) T204RAOB(515) 






FZ04LCOB(216) F204RAOB(115) 

F204LCOB1216) F204RAOB(115) 
F204L9OB(217) F204RAO8(115) 
F?.04LCOB(216) F204RAO8(115) 

F204LCOBI216) F204RAOB(115) 


T104L1OB(314) T304RBOB(1O') 
T204LCOB(O15) T204RCOC(116) 
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COMPOSITE DIAGRAM 7 

PROCESSOR BUS CONTROLLER (PBC) LOGIC 
CA.CB FETCH AND FAST TIMEOUT TIMER 
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COMPOSITE DIAGRAM 8 

SPECIAL TIMING OF THE IFF 
TO BLOCK THE IFETCH ON THE SECOND HALF WORD OF A N0.2B INSTRUCTION 
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CIRCUIT ORATION 

THE CA, CB FETCH LOGIC SHOWN IN COMPOSITE OIAGRAM 7 IS IM- 
PLEMENTED TO DECODE THE CA, CB CONTROL BITS FOR THE ONE 
BINARY COMBINATION THAT IS USEO TO ISSUE A MAS REQUEST. 
NOTE THAT DECODING IS ALSO PERFORMEO IN FS 1 (SEE SHEET 
B1C C .1 BUT IT IS PERFORMED IN THE PBC AS WELL, TO MINIMIZE 
THE TihE REQUIRED TO ISSUE AN IFETCH ORDER TO THE MAS. 

IN AOOITION THERE IS A REDUNnANT COPY OF THE IFF SO AS 
TO PROVIOE THE ABILITY TO CORRECTLY ISSUE THE IFETCH OROER 
WHEN THE )A CC IS USED FOR THE N0.2B ESS APPLICATION (OP CODE 
FIL BIT IS SET [0PF-1)). AS DETAILED IN FS 11 EACH TIME A NO. 2 
HALF WORD COMMAND IS LOADED FROM THE SIR, SIPO OR SIRt, THE 
IFF IS TOGGLED. ALSO EACH TIME AN «P COOE IS EXECUTED AN 
IFETCH IS GIVEN. SINCE ONLY ONE IFtlCH ORDER CAN BE GIVEN PER 
TWO HALF WORO COMMANDS EXECUTED, THE IFETCH MUST BE IN- 
HIBITED FOR HALF OF THE IFETCH ORDERS. THE IFETCH ORDER 
IS INHIBITED WEN THE HALF WORD INSTRUCTION ORIGINATES 
FROM SIR1. THE INHIBIT FUNCTION REQUIRES SOME SPECIAL 
TIMING AS SHOWN IN COMPOSITE DIAGRAM 8 SINCE THE IFF 
CHANGES STATE AT ABOUT THE SAME TIHE THE IFETCH IS ISSUED. 
THE PURPOSE OF THE CIRCUITRY SHOWN IN COMPOSITE DIAGRAM 7 
IS TO ESSENTIALLY FORCE THE IFF FLIP-FLOP COPY CONTAINED 
IN THE PBC (IFF3) TO CHANGE STATE BEFORE THE IFETCH IS 
ISSUEO. 
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COMPOSITE DIAGRAM 9 

DOUBLE STORE REAO LOGIC ANO PART OF COMPLEMENT CORRECTION LOGIC 
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COMPOSITE DIAGRAM 10 

DOUBLE STORE READ TIMING VHEN A READ PARITY ERROR 
IS DETECTED IN A 5A CC ASSOCIATED MAIN STORE (i.e. MAIN STORE) 
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— STORE IS ERROR C 
RETURNED TO THE PBC 
IN LIEU OF A STORE 
COMPLETE SIGNAL WHEN 
A REAO PARITY ERROR 
IS ENCOUNTERED 



CIRCUIT OPERATION 

A NJWAL READ IS ISSUED BY THE ON-LINE 3A CC TO ITS ASSOCIATED 
STORE VIA PBC. THEREFORE, AS SHOWN IN COMPOSITE DIAGRAM 
16, IF r-CO IS ON-LINE, THE REAU IS ISSUED VIA PBCO TO HASO. 
THE PBC ASSOCIATED WITH THE OFF-LINE STORE (PBC1) DOES NOT 
ISSUE A REAO COMMAND OUT ONTO ITS ASSOCIATED STORE BUS. IT 
DOES, HOWEVER, DUPLICATE MANY OF THE FUNCTIONS FOR THIS REAO 
CYCLE THAT ARE PERFORMED IN PBCO. IN FACT, THE ONLY FUNCTION 
THAT IS NOT PERFORMEO IN THIS PBC IS THE SETTING OF THE "GO" 
AND THE "SEIZE" FLIP-FLOPS (SEE SHEET B4G0, B4GE, AND B4GF). 
THE IDL FLIP-FLOP DETERMINES WHICH PBC IS INACTIVE. 

THE IMPLEMENTATION OF THE DSR TECHNIQUE USES THE RECEPTION OF 
THE STORE ERROR C (SERC) SIGNAL TO REVERSE THE "OUTPUT" STATE 
OF IDL FLIP-FLOP TO REDIRECT WE READ THAT IS FIRST GIVEN TO 
THE ON-LINE STORE OVER TO THE OFF-LINE STORE. THE SERC SIG- 
NAL INDICATES THAT A PARITY ERROR WAS DETECTED ON A REAO 
COMMAND ANO THE MASC SENDS THIS SIGNAL TO THE JA CC IN LIEU OF 
A SCM SIGNAL. UMEN THE READ IS REUIRECTEO AT THE OFF-LINE 
STORE, THE PBC GATES THE ACCESSED DATA FRCN THE "OTHER" MAIN 
STORE BUS INTO THE SIR OR THE SDR (AS DEFINED BY ORIGINAL 
REAO WEN IT SETS OR CLEARS THE ID FLIP-FLOP). THE CYCLE IS 
COMPLETED BY THE SCM SIGNAL FROM THE OFF-LINE STORE. THERE 
IS NO INDICATION TO THE 3A CC THAT THE DATA IS ACCESSED CAME 
FROM THE OFF-LINE STORE (EXCEPT THAT ER BIT 10 IS SET AND THE 
EFFECTIVE REAO TIME IS 2n» INSTEAD OF 1y». THE NEXT SUCCES- 
SIVE 5A CC REAO IS AGAIN TO THE ON-LINE STORE. THIS WILL CON- 
TINUE UNTIL ANOTHER STORE ERROR IS ENCOUNTEREO. 

SINCE THE STORE ERROR C SIGNAL IS ASYNCHRONOUS TO THE 5A CC 
IT IS FIRST STROBED INTO THE EKCB BUFFER. THE OUTPUT OF THis 
BUFFER IS THEN ROUTED TO EITHER THE DSR LOGIC OR THE COMPLE- 
MENT CORRECTION LOGIC DEPENDING UPON THE STATE OF THE B03R 
(BLOCK DSR) BIT. THE BOSR 8IT IS CONTROLLED BY SYSTEM SOFT- 
WARE ANO IT IS TYPICALLY CLEARED TO ENABLE OSR WHEN THE SYS- 
TEM IS IN THE UPDATE MODE. UHEN THE SYSTEM IS NOT IN UPDATE 
MOOE THE BOSR BIT IS SET ANO COMPLEMENT CORRECTION IS USED 
(SEE SHEET 011 ANO 012 FOR DETAILED DESCRIPTION OF COMPLEMENT 
CORRECTION). 

IF DSR IS INVOKED THE SERC.DSR FLIP-FLOP IS SET AT CLOCK 
PHASE P2 (SE5 COMPOSITE DIAGRAM 10). THEN THE OUTPUT OF 
SERC.DSR IS USED TO SET THE SERC.RBS FLIP-FLOP. NOTE THAT 
SERC.DSR IS CLEARED ON THE NEXT P2 CLOCK PHASE. THE INTERVAL 
DURING WHICH THE SERC.DSR IS SET IS USEO TO GATE THE BAD 
DATA ANO THE ADDRESS OF THAT BAD DATA INTO THE OK ANO AK 
REGISTERS (SEE SHEETS B7GE ANO B11GD), RESPECTIVELY VIA Tne 
OUTPUT TERMINALS TSERCBO (A,B). THE OUTPUT OF THE" FLIP-FLOP 
SERC.RBS, VIA THE NET ERBSERCO, IS USED TO COMPLEMENT THE 
OUTPUT OF THE IDL BITS (SEE COMPOSITE DIAGRAM 2. 31 AN 82). 
IN SO DOING, IT REDIRECTS THE READ REQUEST TO THE OFF-LINE 
MAS (i.e. ACTIVATES PBC1); THE ER0SERCO SIGNAL ALSO 
INITIALIZES P3C0 8Y CLEARING THE G0 ANO SEIZE FLIP-FLOPS 
(SEE COMPOSITE DIAGRAM 3, D9). WHEN THIS REAO IS COMPLETCO 
THE SEIZE FLIP-aOP ANO THE ENREL FLIP-ROP FROM PBC1 RESUt T 
IN ENABLING THE NET ECL.RBSO. NOT r THAT THE COMPLETION OF 
THE REREAD TO THE OFF-LINE IS PERT jfiMEO IN EXACTLY THE MANNER 
DESCRIBED FOR A NORMAL REAO COMMAND. THIS SIGNAL WILL CLEAR 
THE SERC.RBS FLIP-FLOP ANO. AS A RESULT. END THE OSR REAO CYCLE. 
THE GOOO DATA THAT IS RETURNED ON THE OSR IS GATED, 
IN AOOITION TO ITS NORMAL DESTINATION OF THE SIR OR SOR, TO THE 
01 REGISTER FOR ERROR ANALYSIS DATA COLLECTION VIA OUTPUT 
TSERCGO(A.B). NOTE THAT THE SAVING OF THE GOOO ANO BAO DATA 
ANO THE ADDRESS DURING A DOUBLE STORE REAO IS INHIBITED IF 
THE AHE WIC/OR DME BUS IN THE SYSTEM STATUS REGISTER ARE SET 
(INPUT AMEOMEIO). THIS ALLOWS THE SYSTEM SOFTWARE TO USE 
THE ADDRESS ANO/OR DATA MATCHERS FOR UTILITY OPERATIONS WHILE 
IN THE DOUBLE STORE REAO MOOE. 

ALSO CONTAINED M COMPOSITE OIAGRAM 9 TS TO-FIELD ANO FRON- 
FIELO OECOOING THAT IS USEO TO GENERATE SOME KISCaLANEOUS 
OECOOER CONTROL POINTS TO PERMIT MAINTENANCE ACCESS OF THE 
OSR OATA COLLECTION LOGIC SHOWN ON SHEET B7GE. 
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CIRCUIT OPERATION 

COMPLEMENT CORRECTION 

WHEN NOT IN THE OSR MODE (i.e.. NOT IN THE UPOATE MODE) AND 
A SINGLE PARITY ERROR IS DETECTED, THE MASC HILL ISSUE A 
SERC SIGNAL IN LIEU OF AN SCM SIGNAL. THE SERC SIGNAL TO- 
GETHER WITH THE BLOCKED DSR MODE (BOSR-1) WILL CAUSE THE 
3A CC TO INVOKE A Ml CROSUBROUTI NE TO PERFORM COMPLEMENT 
CORRECTION, (SEE SHEET 011 & D1Z). THE COMPLEMENT 
CORRECTION MICROCODE WILL PERFORM THE FOLLOWING FUNCTIONS*. 

(A) SAVE PRESENT STATE OF MAR IN ERAR AND START 
COMPLEMENT CORRECTION 

(B) SAVE THE PRESENT STATE OF THE MMS 

(C) SAVE THE PRESENT STATE OF THE BR 

(D) LOAD THE MMS (WHICH ALSO INITIALIZES THE PBC) 
WITH THE FOLLOWING FUNCTIONS ACTIVE: 

(1) NORMAL WRITE 

(2) LOCK STATE 
C3) ISOLATE 

(4) COMPLEMENT WRITE MODE 

(5) ACTIVATE PBCO 

(E) ISSUE A START PBC 

(F) TEST FOR COMPLETION OF THE MEMORY CYCLE 

(G) RELOAD THE MMS REGISTER WITH THE ORIGINAL CONTENTS 
(H) RELOAD THE BR REGISTER 

(I) ISSUE A START PBC 

(J) RETURN FROM COMPLEMENT CORRECTION MICROSUBROUTINE 
(i.e., ERAR-MAR). 

THE NET RESULT OF THE COMPLEMENT CORRECTION MICROSUBROUTINE 
WILL be: 

(A) STORE THE COMPLEMENT OF THE FAILING WORO IN ITS 
RESPECTIVE LOCATION AND BOTH PARITY 8ITS WILL BE 
FORCED TO INDICATE A DOUBLE PARITY ERROR CONDITION. 

(B) RETRY THE READ AT THE SAME LOCATION IN THE SAME 
STORE IN OROER TO RETRIEVE THE CORRECTED WORO. 

IN THIS MODE OF OPERATION, ONCE THE WORO IS CORRECTED, THE 
COMPLEMENT CORRECTION MICROSUBROUTINE WILL NOT HAVE TO BE 
INVOKED AGAIN UNLESS THE LOCATION IS REWRITTEN (i.e., 
NORMAL WRITE TO CALL STORE). 

WHEN THE 3A CCS ARE IN TOE BLOCK OSR MODE AND TWO PARITY BIT 
ERRORS ARE DETECTED BY THE MASC, AUTOMATIC COMPLEMENT 
CORRECTION IS PERFORMED. MASB SIGNAL. STORE AUTOMATIC 
CORRECTION (SAC), IS SENT FROM THE 3A CC TO THE MASC TO 
INOICATE WHETHER AUTOMATIC COMPLEMENT CORRECTION IS 
REQUIRED, (SEE COMPOSITE DIAGRAM 11). 

ANOTHER SIGNAL AOOED TO THE MASS IS THE STORE COMPLEMENT 
WRITE (SCW) SIGNAL WHICH IS USED IN CONJUNCTION WITH THE 
•AGT!JAt-«*iT!.NG OF THC C3KFLEMEST CF THE-FAll-iNG WORD 2A6K — • 
INTO MAIN STORE. SPECIAL MASB TIMING IS IMPLEMENTED ON 
THIS SIGNAL (BECOMES ACTIVE 60ns BEFORE THE SG0 SIGNAL). 
WHEN THE MASC RECEIVES THIS SCW SIGNAL, IT SAVES THE LAST 
WORO IT REAO OUT OF THE MAIN STORE, COMPLEMENTS IT. AND ON 
A SUCCEEDING WRITE COMMAND ISSUED BY THE 3A CC WRITES THE 
COMPLEMENTED WORD INTO THE LOCATION SPECIFIED BY THE SAR. 

THE SPECIAL TIMING BETWEEN THE SCW SIGNAL AND THE Sffl SIGNAL 
IS ACHIEVED BY THE METHOD IN WHICH THE MICROCODE SEQUENCES 
THE PBC. THE MMS IN THE PBC IS LOADED BY THE MICROPROGRAM 
CONTROL WITH THE CW BIT SET AND THE IS0 BITS SET. THE 
ACTIVATION OF THE ISOLATE STATE (RESULT IS THE EXCLUSIVE 
USE OF THE MEMORY BUS) ALLOWS THE SCW SIGNAL TO aoW 
DIRECTLY FROM THE CW BIT IN THE PBC TO THE MASC. THEN ON A 
SUBSEQUENT CYCLE, THE MICROPROGRAM CONTROL ISSUES A MEMORY 
REQUEST WHICH IN TURN ACTIVATES THE SG3 SIGNAL. THUS, THE 
SGI SIGNAL WILL BE SUFFICIENTLY DELAYED RELATIVE TO THE SCW 
SIGNAL TO MEET THE 60ns TIMING REQUIREMENT BETWEEN THEM AT 
THE MASC. NOTE THAT IF THE ISOLATE STATE WAS NOT SET UP ON 
A PREVIOUS MICROCYCLE, THE SCW SIGNAL AND THE SGtf WOULD 
ARRIVE AT THE MASC AT ABOUT THE SAME TIME. IN THE CASE OF 
THE COMPLEMENT CORRECTION HICROSU8R0UTINE, THE EXCLUSIVE USE 
OF THE BUS IS GUARANTEED BY THE FACT THAT THE REAO THAT 
ACTUALLY INCURS THE PARITY ERROR NEVER FINISHES ( i.e.. NO 
SCM). HENCE, AS LONG AS THE MMS IS LOADED WITH THE LOCK 
STATE ANO THE ISOLATE STATE CURING THE COMPLEMENT WRITE 
CYCLE, THE EXCLUSIVE USE OF THE MEMORY BUS IS GUARANTEED. 

IN THE CASE WHERE A COMPLEMENT WRITE IS TO BE PERFORMED 
BY A MACROLEVa COMMANO (i.e., CtjNL OR C0NF) WHILE THE 
3A CC IS IN THE DSR MODE, IT IS FIRST NECESSARY TO ISSUE 
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(STORE ERROR INPUTS ANO ERROR CORRECTION LOGIC) 



CIRCUIT OPERATION (CONT) 

A READ COMMAND WITH THE LOCK STATE SET IN THE MMS. ONCE THIS 
READ IS SUCCESSFUL, THE EXCLUSIVE USE OF THE MAIN STORE BUS IS 
GUARANTEED AND, AS A RESULT, A COMPLEMENT WRITE CAN BE PER- 
FORMED WITH THE SAME PROCEDURE AS THE MICROSUBROUTINE USES 
(i.e.. LOAD MSS WITH NORMAL WRITE, LOCK STATE ISOLATE STATE 
AND THE COHREMENT WRITE STATE). 

ERROR DETECTION" ~ — "~~ 

THE PBC, LIKE THE REST OF THE 3A CC, IS DESIGNED TO BE SELF- 
CHECKING. IN ORDER TO ACCOMPLISH THIS, THE FOLLOWING ERROR 
DETECTION TECHNIQUES ARE USED: 

(A) USE OF THE SELF-CHECKING MICROCONTROL OF THE 3A CC 
IS USED FOR AS MUCH OF THE CONTROL ANO SEQUENCING 
AS A REAL-TIME EFFICIENT DESIGN WOULO PERMIT. 



(B) 

(C) 
(0) 

(E) 



(A) 

(B) 

(0 
(D) 

(E) 



duplication of most of the remaining control 
sequencing logic. 

a parity check code on the address and data firds. 

a z-out-of-4 code on control leads. 

a timer to check the function execution interval 
of all main memory requests. 

these error detection techniques are directly associated 
with the logic of the pbc. since the masc must receive 
aooress data and control from the pbc, there are error 
detection circuits in the masc that fire if the pbc hal- 
functions, in addition, the masc has some check circuits 
that are dedicated to its own proper operation. the 
detection circuits in the masc check for the following 
conditions: 

correct parity on the adoress data signals sent to 
it from the pbc 

correct 2-0ut-0f-4 code on the control signals c roh 

THE PBC 

CORRECT ACCESSING OF WRITE PROTECTED AREAS OF STORE 

CORRECT DATA BEING ACCESSED FROM THE MAS ON READ 
COMMANDS 

CORRECT OPERATION OF THE MASC TIMING ANO CONTROL 
LOGIC. 

ALL OF THE OUTPUTS OF THE CHECK CIRCUITS IN THE MASC ARE 
RETURNED TO THE 3A CC VIA THREE ERROR SIGNALS SERA, SERB, 
AND SERC. 

in addition to the check circuits both in the pbc ano the 
masc, there are a number of 3a cc check circuits that may 
fire if the pbc and the masc fail to access good data upon 
which the 3a cc attempts to operate. these check circuits 
are: 

(A) BRANCH ALLOWED (BA) CHECK EkROR 

(B) MAR PARITY ERROR 
(0 IB PARITY ERROR 

(D) GATING BUS PARITY ERROR 

(E) TO- OR FROH-FIELD ERRORS. 

THE BA ERROR FIRES IF A BRANCH OCCURS TO A LOCATION IN 
MAIN MEMORY THAT DOES NOT HAVE BIT 15 OF THAT WORO SET TO 
ONE. NOTE THAT BIT 15 OF THE FIRST WORO (IF THE INSTRUC- 
TION HAS A 2-WORD FORMAT) OF ALL INSTRUCTIONS IS RESERVED 
AS A BA CHECK BIT. THE MAR PARITY ERROR, THE IB PARITY 
ERROR, ANO THE GATING BUS PARITY ERROR MAY (DEPENDING ON 
WHERE IN THE PROCESSOR THE DATA IS USED) FIRE IF DATA WITH 
BAD PARITY IS PROCESSED WITHIN THE 3A CC. THE TO- AND THE 
FROH-FIELO ERRORS WOULO FIRE IF BAD DATA WAS USED FOR A 
MICRO INTERPRET INSTRUCTION. IN A MICRO INTERPRET INSTRUC- 
TION, THE ACCESSED DATA FROM THE MAS MUST CONSIST OF TWO 
4-OUT-0F-8 COOES IN THE 16-BIT DATA WORD. 

THE FOLLOWING IS A DESCRIPTION OF THOSE ERROR-DETECTION 
TECHNIQUES THAT APPL-i SiRECTLY TO THE PBC. 

1. SELF-CHECKING MICROCONTROL 

ALL MAIN MEMORY REQUESTS ORIGINATE FROM THE MICROCONTROL 
ITSELF. THEREFORE, THE CONTROL SIGNALS TO THE PBC THAT 
ARE USED TO INITIATE AND TERMINATE A STORE REQUEST ARE ALL 
CHECKED VIA THE USUAL MEANS { i .e. . TO- AND FROH-FIELD 4- 
0UT-CF-8 CODE CHECKERS). IN ADDITION, IF MICROCONTROL 
FAILS TO PERFORM THE PROPER SEQUENCING ON THE PBC, THE 
MICROCONTROL SEQUENCING CHECK CIRCUITS WILL FIRE (i.e., 
MAR-RAR MISMATCH + MAR PARITY CHECK) . 

2. DUPLICATION 

THE OVERHEAD IN IMPLEMENTING DUPLICATION WAS GREATLY RE- 
DUCED BECAUSE A TWO-PORT ACCESS ONTO BOTH MEMORY BUSES, 
HASSO AND HASB1, WAS PROVIDED. THE REQUIREMENT OF THE 



CIRCUIT OPERATION (CONT) 

TWO-PORT ACCESS IS NECESSARY BECAUSE THE 3A CC MUST SIMULTANEOUSLY ISSUE 
WRITE COMMANDS TO BOTH THE ON-LINE STORE ANO THE OFF-LINE STORE WHEN IN 
THE DUPLEX CONFIGURATION AND IN THE UPDATE MODE. ALTHOUGH A READ CANNOT 
BE ISSUED SIMULTANEOUSLY TO BOTH STORE BUSES, BOTH PBC'S ARE DESIGNED TO 
EXECUTE AS MUCH OF THE CONTROL ANO SEQUENCING AS POSSIBLE ON ALL READS. 
THE ONLY FUNCTION THE IDLE P8C CANNOT PERFORM IS THE SETTING OF THE SEIZE 
AND GO FLIP-FLOPS, SINCE THEY CONTROL THE FLOW IF INFORMATION OUT ONTO THE 
MASB. THE RESULT IS THAT, WHEN A STORE REQUEST IS ISSUED BY THE MICRO- 
CONTROL, THE FINAL STAGE OF DECODING OF THE MICROCONTROL CROSSPOINT, THE 
SETTING OF THE REQUEST FLIP-PLOP, THE CLEARING OF THE DR, THE SETTING OR 
CLEARING OF THE I.D FLIP-FLOP ANO THE GATING OF THE SAR TO THE PA ARE ALL 
PERFORMED IN BOTH PBC'S. IF ONE OF THESE FUNCTIONS OOES NOT WORK PROPER- 
LY, THE DESIGN GUARANTEES THAT EITHER THE TWO DR'S WILL GET OUT OF SYNC 
(CAUSING AN MAR PARITY ERROR) OR INCORRECT PARITY WILL BE LOADED INTO THE 
ADDRESS REGISTERS (PA OR SAR) ANO/OR THE DATA REGISTERS (SIR OR SCR) 
ASSOCIATED WITH THE PBC. 

WHEN A READ CYCLE IS BEING COMPLETED ( i.e., ARRIVAL OF AN ACTIVE SCM SIG- 
NAL), THE SETTING OF THE BKtKTi&WBtZ GATTNG-TO-TR) Ftrr^FtOP-RESOtTS' 
IN THE ACTIVATION OF THE OTHER PBC (SEE COMPOSITE DIAGRAM 3). IN THIS 
WAY, BY FEEDING THE SCM SIGNAL FROM ONE STORE TO BOTH PBC'S, THE SEQUENC- 
ING NEEDED TO TERMINATE A MEMORY CYCLE IS ALSO 'HECKED BY DUPLICATION. 
THE RESULT OF A FAILURE WILL CAUSE THE OR'S TO MISMATCH AND AN MAR PARITY 
ERROR WILL RFSULT. THE SBY SIGNAL IS ALSO FED TO BOTH PBC'S AND, BEFORE 
EACH PBC CAN BE RESET AT THE ENO OF A REAO CYCLE, BOTH THE SBY ANO SC* 
MUST RETURN TO THEIR IDLE STATES. IF THE PBC CANNOT 3E RESET, IT CANNOT 
INITIATE ANOTHER REQUEST. THE RESULT OF THIS TYPE OF FAILURE WILL TYPI- 
CALLY CAUSE THE FAST TIME-OUT TIMER TO FIRE. 



WHEN THE UPO BIT IT. SET FOR WRITE CYCLES, THE EFFECT OF THE IDL BIT IS 
NULLIFIED ANO BOTH PBC'S PERFORH THE SAME OPERATIONS. THIS INCLUDES THE 
SETTING OF THE SEIZE AND GO FLIP-FLOPS. NOTE THAT IN THIS CASE. ONE OR BOTH 
OF THE MASS'S MAY BE BUSY ANO, AS A RESULT. A WRITE TO ONE STORE HAY TAKE 
PUCE AHEAD OF THE.OTHER. THIS IS NOT A PROBLEH AND SYNCRCNISM IS AGAIN 
ACHIEVED AT THE 3A CC BY NOT ALLOWING THE PBC'S TO SET THEIR OR FLIP-FLOPS 
UNTIL BOTH SOM'S HAVE BEEN RECEIVED FROM THE STORES. 

WHEN THE PBC'S ARE NOT IN IPOATE MODE. THE CHECKING OF A WRITE TO A SINGLE 
STORE IS EXACTLY THE SAME AS THE CHECKING OF THE READ. ALSO, IN RESPECT 
TO THEIR OPERATION AND THEIR CHECKING, THERE IS NO DIFFERENCE IN THE 
ISSUING OF A REAO OR WRITE COMMAND (WHEN NOT IN UPDATE) TO EITHER MY STORE 
OR THE OTHER STORE, OTHER THAN THE STATE OF THE IDL BIT AND/OR THE R.W 
BIT. 

3. PARITY CHECK COPE ' 

AS HAS BEEN PREVIOUSLY OUTLINED, PARITY IS USED TO CHECK THE CORRECT 
TRANSMISSION OF THE ADORESS ANO DATA FIELDS THAT IS SENT TO ANO FROM THE 
MASC. THE PARITY CHECK COOE IS SUFFICIENT TO COVER ALL SINGLE CIRCUIT 
PACK FAILURES (i.e., WILL DETECT MULTIPLE FAILURES WITHIN A CIRCUIT PACK) 
BY BIT SLICING ALL THE ADCRESS ANO DATA LEADS. 

THE SAME ADORESS ANO DATA PARITY THAT IS CARRIED WITHIN THE 3A CC IS USED 
WHEN SENDING ADORESS ANO DATA TO THE MASC. THEREFORE, NO NEW PARITY 
GENERATION IS REQUIRED WHEN COMMUNICATION. IS REQUIRED TO ANO FROM THE MASC. 
IF THE 3A CC SENDS BAD PARITY TO THE STORE STORE ERROR A FIRES. IF THE 
STORE SENDS DATA TO THE J« CC WITH BAO PARITY, IT WILL COJSE ONE OF THE FOLLCUING 
DEPENDING ON HOW THE DATA IS USED: 

(A) GATING BUS PARITY ERROR (DATA COMMAND) 

(B) MAR PARITY ERROR 

(C) IS PI C20R (INSTTJUCFCN FETCH). . 

(D) TO OR FROM ERRORS (MICRO INTERPRET). 

4. 2-0UT-0F-4 COOE ON CONTROL LEADS- (SEE COMPOSITE DIAGRAM 2) 

SINCE IT IS NOT CONVENIENT TO BIT SLICE THE CONTROL FIELD, A 2-OUT-0F-4 
CODE WAS USED TO CHECK THE CONTROL INFORMATION SENT FROM THE 3A CC TO THE 
MASC A 2-0UT-OF-4 CODE WILL DETECT ALL SINGLE ERRORS AND ALL MULTIPLE 
UNIDIRECTIONAL ERRORS AND HENCE IS APPROPRIATE. IF A 2-OUT-0F-4 ERROR IS 
DETECTED AT THE STORE, STORE ERROR A WILL FIRE. 



CIRCUIT OPERATION (CONT) 

THERE ARE TJD FAST TIMERS ASSOCIATED WITH THE PBC'S. THERE 
IS ONE FOR "MY" STORE ANO ONE FOR THE "OTHER - ' STORE. TVE 
STORE ASSOCIATED FAST TIMERS ARE A CHECK MECHANISM ON PROPER 
STORE ACCESS TIH!:. IF THE FAST TIMER WERE NOT IMPLEMENTED, 
THE SYSTEM WOULO HAVE TO DEPEND UPON THE PROGRAM TIMER TIME-OUT. 
THE PROGRAM TIHER IS NOT INTENOED AS A PRIMARY CHECK MECHANISM 
FOR MOST HARDWARE FAILURES. THE IMPLEMENTATION OF THE TWO 
FAST TIMERS PERMITS THE USE OF TWO OIFFERENT RECOVERY MECHANISES 
DEPENDING UPON WHICH STORE (ie. , ON-LINE OR OFF-LINE) OID 
NOT RESPOND. 

6. MAIN STORE ASSOCIATED ERRORS (SEE COMPOSITE DIAGRAM 11) 

LIKE THE OUTPUTS OF THE OTHER ERROR CIRCUITS WITHIN THE 3A CC. 
STORE ASSOCIATED ERRORS ARE COLLECTFD ANO MONITORED IN 
THE ER REGISTER IN THE 5A CC. THERE ARE A TOTAL OF EIGHT 
ERRORS THAT ARE ASSOCIATED OIRECTLY WITH THE STORES IN THE 
3A CC. THERE ARE FOUR TYPES OF ERRORS FOR THE ON-LINE STORE 
AND FOUR EQUIVALENT ERROR TYPES FOR THE OFF-LINE STORE. 
THEY ARE: 

(A) STORE ERRCR A (SERA) - THIS ERROR ORIGINATES FROM 
THE MASC AND INDICATES AN ERROR IN ANY ONE OF THE 
CHECK CIRCUITS CONTAINED IN THE MASC EXCEPT THE 
WRITE PROTECT CHECK (SERB) AND THE READ ERROR 
PARITY CHECK (SERC). THERE IS ALSO AN ERROR 
REGISTER IN THE MASC THAT IS USED TO MONITOR THE 
INDIVIDUAL ERROR CIRCUITS IN THE STORE. THE 
OUTPUTS OF THIS ERROR REGISTER ARE STORED ANO SENT 
TO THE 3A CC AS STORE ERROR A. 

(B) STORE ERROR B (SERB) - THIS ERROR ORIGINATES FROM 
THE MASC ANO INDICATE": THAT AN ATTEMPT HAS BEEN 
MADE TO WRITE INTO A 4K BLOCK OF MEMORY WHICH HAS 
BEEN PREVIOUSLY WRITE PROTECTED. 



5. TIMER TO CHECK FUNCTIONAL EXECUTION INTERVAL OF MAIN 
MEMORY REQUESTS (SEE COMPOSITE DIAGRAM 14) 

SOME FAULTS MAY OCCUR THAT RESULT IN A LOCK OF A RESPONSE TO THE INITIAL 
STORE REQUEST. TO COVER SUCH FAULTS A SO-CALLED "FAST TIMER" IS 
IMPLEMENTED IN THE 3A CC. THIS TIHER IS ACTIVATED BY THE CLEARING OF THE 
DR AND WILL FIRE FROM 38 TO 57us AFTER AN MAS REQUEST IS GIVEN IF THE 
MEMORY CYCLE DOES NOT COMPLETE (i .e. , DR IS NOT SET). THE TYPICAL CASES 
CAUSING THIS TIMER TO F'RE ARE: 

(A) AN OTHER STORE REAO WAS ISSUED AND THE OTHER 3A CC WAS 
IN THE ISOLATE STATE. 

(B) A MALFUNCTION IN THE STORE THAT CAUSED IT NOT TO 
RESPOND TO A MEMORY REQUEST, 

(C) FAILURE TO SET THE GO OR THE SEIZE FLIP-FLOPS IN 
THE PBC OF THE 3A CC. 

(0) AN OUT OF RANGE ADCRESS (i .e.,UNEQUIPPEQ STORE) WAS USED TO 
READ A MEMORY LOCATION (i.e.. PROGRAM BUG). 



(C) STORE ERROR C (SERC) - THIS ERROR ORIGINATES FROM 
THE MASC AND INDICATES THAT A PARITY ERROR HAD BEEN 
DETECTED ON DATA READOUT OF THE STORE. 

(D) FAST TIME-OUT - THIS CHECK ORIGINATES FROM THE PBC 
OF THE 3A CC. THIS ERROR INDICATES THAT A MEMORY 
REQUEST HAS TAKEN TOO LONG TO COMPLETE. 
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PART OF FS 4 

PROCESSOR BUS CONTROLLER 

COMPOSITE DIAGRAM !2 

HAIN HEHORY ASSOCIATED AOORESS AND 
DATA REGISTER AND THEIR BATING PATHS 



CIRCUIT PACK BIT SLICING OF 
HAIN MEMORY ASSOCIATED REGISTERS 



TO PA+I PARITY 
PREDICT LOGIC SEE 

COMPOSITE DIAGRAM 15 




CIRCUIT OPERATION 

THE ADDRESS AND OATA PORTION OF THE PBC CONSISTS OF FOUR SPECIALLY DESIGNED 
REGISTERS THAT ARE USEO TO ADDRESS THE MAS AND TO BUFFER DATA TO ANO FROM 
THE MAS. AS SHOW IN COMPOSITE DIAGRAM 12, THESE REGISTERS ARE*. 

(A) PA - THE PROGRAM A0C3ESS REGISTER IS GENERALLY USEO TO SAVE THE 
LAST ADDRESS FROM WHICH AN INSTRUCTION WAS FETCHEO. 

(B) SAR - THE STORE ADDRESS REGISTER IS USED TO BUFFER THE AOORESS OF 
THE PRESENT MAS REQUEST. 

(C) SIR - THE STORE INSTRUCTION REGISTER IS USEO TO BUFFER THE 
INSTRUCTIONS AS THEY ARE FETCHED FROM THE MAS. 

(D) SDR - THE STORE DATA REGISTER IS USED TO BUFFER OATA FROM-THE MAS 
ON A REAO REQUEST. ON A WRITE REQUEST, IT CONTAINS THE OATA 
TO BE WRITTEN INTO THE MAS. 

(E) IB - THE INSTRUCTION BUFFER IS USED TO BUFFER OR SAVE THE CONTENTS 
OF THE ff> CODE ANO THE OPERAND DATA FROM SIR REGISTER, EITHER 
SIRO OR SIR1, DURING THE EXECUTION OF THAT tP CODE SO THAT 
THE PBC LOGIC CAN IMMEDIATELY ISSUE THE NEXT HAS REQUEST . 
NOTE THAT WHICH SIR, OR 1 , IS GATEO TO THE 18 BY THE LNOP 
SIGNAL IS DETERMINED BY THE IFF. SEE FS 11 FOR A001TI0NAL 
DETAILS. 

IN ADDITION TO THE AOORESS REGISTERS, PA ANO SAR, THERE IS COMBINATIONAL 
LOGIC ATTACHED DIRECTLY TO THE OUTPUTS OF THE PA REGISTER ANO THIS 
CIRCUITRY IS REFERREO TO AS THE PA+1 LOGIC. THE PA+1 LOGIC IS USEO TO 
INCREMENT THE MAS ADDRESSES FOR REQUESTS TO CONSECUTIVE HAIN MEMORY 
LOCATIONS (SEE COMPOSITE DIAGRAM 15). 

THE TYPICAL MANNER IN WHICH THESE REGISTERS ARE USED IS AS FOLLOWS: 

A STARTING AOORESS IS LOADED INTO THE SAR BY THE MICROPROGRAM 
CONTROL. 

THE PBC IS ACTIVATED BY THE MICROPROGRAM CONTROL AND AS A 
RESULT, ISSUES A MEMORY REQUEST (ASSUME AN INSTRUCTION FETCH). 
AT THIS POINT, THE HICROCONTWL IS FREE TO CONTINUE EXECUTING 
MICROINSTRUCTIONS. 

THE PBC ISSUES A GO SIGNAL TO THE MASC. ANO AT THE SAME TIME, 
GATES THE CONTENTS OF THE SAR TO THE PA. THIS ALLOWS THE PA+1 
CIRCUITRY TO START COMPUTING THE NEXT SEQUENTIAL MEMORY ADDRESS 
CONCURRENT WITH THE PRESENT MEMORY CYCLE. THE PRESENCE OF THE 
GO SIGNAL AT THE HASC SIGNALS THAT THE AOORESS, OATA, ANO 
CONTROL LEADS ARE STABLE ANO HENCE A MEMORY CYCLE SHOULD BEGIN. 

WHEN THE HASC HAS COMPLETED THE REQUEST, IT WILL BE INDICATED 
WITH THE STORE COMPLETE (SCM) SIGNAL WHICH WILL SET THE OR 
FLIP-FLOP IN THE PBC. THIS RESULTS IN THE DATA BEING LOADED INTO 
THE SIR. THE DESTINATION OF THE OATA IS OETERHINEO BY THE 
NSTRUCTION OR OATA (1-0) FLIP-FLOP WHICH IS SET OR CLEARED 
AS A FUNCTION OF THE TYPE IF MICROINSTRUCTION THAT INITIATED 
THE HEMORY REQUEST. IN THIS CASE. AN INSTRUCTION FETCH WAS 
ISSUED (1-0-1). THEREFORE, THE SIR IS USED. IF A OATA 
REQUEST IS GIVEN (I-O-O), THE SOR IS USEO TO BUFFER THE RETURN- 
ING DATA. 

THE MICROCONTROL THEN TESTS FOR THE COMPLETION OF THE MEMORY REQUEST 
ANO, FINDING THE 0R1, IT WILL USE THE ACCESSED DATA ACCORDINGLY. 

THE CYCLE IS THEN REPEATED WHEN THE MICROPROGRAM CONTROL ISSUES 
A NEW REQUEST. IF THE FOLLOWING REQUEST IS AN INSTRUCTION 
FETCH FROM THE NEXT SEQUENTIAL ADDRESS. THE OUTPUT OF THE PA+1 
LOGIC IS GATED INTO THE SAR. STEPS 8 THROUGH E ARE REPEATED. 
IF THE NEXT INSTRUCTION IS A BRANCH, THE MICROPROGRAM CONTROL 
FIRST DETERMINES WHETHER THc BRANCH IS TO BE MADE (I .E., A 
CONDITIONAL BRANCH) AMD, IF SO, THE NEXT SEQUENTIAL AOORESS IS 
NOT ACCESSED. INSTEAD, THE SAR IS LOADED, VIA MICROPROGRAM 
CONTROL, USUALLY FROM THE DHL WHICH IS USEO TO COMPUTE THE 
TARGET AOORESS. STEPS B THROUGH E ARE AGAIN REPEATED. 
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PART OF FS 4 

PROCESSOR BUS CONTROLLER 

COMPOSITE DIAGRAM 13 

PA+1 LOGIC 



PA070 




A HIGH LEVEL INPUT SIGNAL WILL COMPLEMENT 
THE PA PARITY BIT. 

MIEN THIS SIGNAL IS INACTIVE (LOU LEVEL) 
THERE ARE NO "0" TO THE RIGHT OF THIS 
BIT POSITION IN THE PA REGISTER. HENCE, 
THIS PA BIT IS TO BE COMPLEMENTED. 

THIS SIGNAL INDICATES. WHEN ACTIVE (HIGH 
LEVEL). WHETHER THERE ARE ANY "0" EITHER 
IN THIS BIT POSITION OR ANY BIT POSITION 
TO THE RIGHT OF THIS BIT POSITION OF THE 
PA REGISTER. 



CIRCUIT OPERATION 



THE PA+1 LOGIC PERFORMS THE FUNCTION OF INCREMCNTING BY ONE, 
THE CURRENT LOCATION OF THE =ROGRAM ADDRESS (PA) REGISTER. 
THIS LOGICAL ENTITY THUS PROVIDES THE ABILITY TO LINEARLY 
SEQUENCE THROUGH PROGRAM STORE UITHOUT USING THE ADDER LOGIC 
IN THE DHL. 

THE PA+1 LOGIC CONSISTS OF COMBINATIONAL LOGIC ATTACHED TO 
THE OUTPUT OF THE PA REGISTER. THE LOGIC IS USED TO DETECT 
THE POSITION OF THE LOWER ORDER ZERO IN THE PA REGISTER. 
THEN. THE BIT IN THIS POSITION AS WELL AS ALL BITS TO THF 
RIGHT OF THAT POSITION ARE COMPLEMENTED. THE BITS TO THE 
LEFT ARE NOT CHANGED. FOR EXAMPLE 

1 l| 1 1 1 PA 

I 
I 1 +1 

I 

a o 1 1] 1 o o o pa+i 

M» COMPLEMENT BITS TO RIGHT 
OF HERE. 

THE IMPLEMENTATION GF THE CIRCUIT TO PROVIDE THIS FUNCTION IS 
SHOWN IN COMPOSITE P.HGRAM 13. NOTE THAT THIS CIRCUIT IS BIT 
SLICED IN ORDER TO PROVIDE SELF-CHECKING ON THE PA+1 LOGIC. 
PARITY ON THE RESULT S OBTAINED BY INDEPENDENTLY PREDIC- 
TING PARITY ON THE RESULT OF THE PA+1 FUNCTION. 

THE PARITY PREDICTION CIRCUITRY OPERATES BY DETECTING 
WHETHER THE LOW ORDER ZERO IN THE PA IS IN AN EVEN POSI- 
TION OR AN 000 POSITION. IF THE LOU OROER ZERO IS IN AN 
EVEN POSITION, THE PARITY BIT IS COMPLEMENTED FOR THAT 
FIELD. OTHERWISE, THE PARITY BIT IS LEFT UNCHANGEO. 

PARITY 7 6 5 4 5 2 10 

110 111 PA 

1 >1 



1110 PA+1 

00111011 PA 
1 +1 



NO PARITY 
CHANGE 



1 



11110 PA+1 



COMPLEMENT 

PARITY 

BIT 



SINCE THERE ARE TWO SEPARATE PARITY FIELDS ON THE PA REGIS- 
TERS (PL AND PH) IF THE LOW ORDER ZERO IS IN ONE FIELD, THE 
PARITY BIT FOR THE OTHER FIELD IS LEFT UNCHANGED. 



THIS INPUT IS USED ONLY FOR 
PA+1 (PL, PH) CELLS (SEE NOTE 2) 

ZIBT_1 (SEE NOTE 3) 
* BIT POSITION TO RIGHT OF THIS CELL 
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PART OF FS 4 

PROCESSOR BUS CONTROLLER 

COMPOSITE DIAGRAM 14 

B!T SLICED PARTITIONING OF MAIN MEMORY BUS REPEATER 



ENABLE READ OR 

MASB1 WRITE MASB1 



CIRCUIT OPERATION 

COMPOSITE 0I-V.1AM 14 SHOWS THE 2-BIT REPEATERS FOR THE AO- 
ORESS AND DATA LEADS TO BOTH MASBO AND MASB1. TO PROVIOE 
ISOLATION AND DIAGNOSTIC CAPABILITY BETWEEN UI,!TS ATTACHED 
TO THE DC BUS, EACH UNIT PROVIDES A NONINVERTING REPEATER 
FOR EACH OF THE SIGNAL LEADS. THE ABILITY fO SELECTIVELY 
BLOCK THE REPEATERS AT A GIVEN UNIT IS REQUIRED. THE RE- 
PEATERS ARE ENABLED BY THE EN.SOO OR EN.S10 NETS RESPEC- 
TIVELY. THIS CONTROL ORIGINATES FROM THE PBC CONTROL LOGIC 
(SEE COHPOSITE DIAGRAM 3, EO, AND E9). THE DIRECTION OF 
THE TWO REPEATERS FOR THE DATA SIGNALS IS DEFINED BY THE 
R.WSOIA OR R.WS11A RESPECTIVELY. THIS READ-WRITE CONTROL 
COMES FROM THE SC3 SIGNAL OF THE RESPECTIVE MASS (SEE COM- 
POSITE OIAGRAM 2, £0 AND Ei). 
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BIT SLICED PARTITIONING OF MAIN 
MEMORY INTERFACE REGISTERS 
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2-BIT REGISTER CHIP 



BIT 08, 



V 



OTHER INPUTS FROM 
THIS CPS TO THE GB 



BIT 00 



RO 
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note: 

only bits and 8 of the 
pa register are shown. 
bits and 8 of the 
following registers 
(sar,siro,sdro,ib) are 
also on this syh 5. 
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PROCESSOR BUS CONTROLLER 

composite Diagram 16 



5A CC - MAIN MEMORY INTERCONNECTIONS 
(ONLY AN ADDRESS SIGNAL 
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SYMB0L W. 5 

SPECIAL REGISTERS C AND SS 

(BITS 19 AND 17) 

SPR19.17 
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FA1030 
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SEE C0HP8SITE DIAGRAMS 1 .4,6 
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SPECIAL REGISTERS C ANO SS 

(3ITS 18 ANO 16) 
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SEE CWPflSITE DIAGRAMS 1 ,4,6 
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PART OF FS 5 

SPECIAL REGISTERS 
INTERC0NNECTI3N AND FL0U OIAGRAM 



wes: 

1. FiR r«- AND FR0M-FIELO KZtOUK ASSIGNMENTS 
SEE NtfTE J12. 
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SYMB0L Nfi 7 

SPECIAL REGISTERS C,HG,IM, IS.MS.SS 

(BITS 15 AND 07) 

SPR15.07 

06-17 

FA1010 

B 



SEE C8MP8SITE OIAGRAMS 1,4-6 
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SYHB0L N0. 8 

SPECIAL REGISTERS C,HG, 1.1, IS.MS.SS 

(BITS 14 AND 06) 

SPR14.06 

06-16 

FA1010 

B 



SEE C8MP8SITE DIAGRAMS 1,4-6 
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SYM80L N0. 9 

SPECIAL REGISTERS C.HG, IM, IS.MS.SS 

(BITS U AND 05) 

SPR15.05 

06-14 

FA1010 

B 



SEE C8MP8SITE DIAGRAMS 1,4-6 
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SYMB0L Ml. 10 

SPECIAL REGISTERS C,HG,IM,IS,MS,SS 

(BITS 12 AN0 04) 

SPT.12.04 

06-15 

FA1010 

B 

SEE CBMPKITE DIAGRAMS 1,4-6 






O 

I 



|| «!. J| IJ IJ || || || 



*- *- <M 

V ' if 5 

rr if% tfv 



w e>4 v- 



*» tf\ 



M\ T- 



« PART »F FS 5 

INTERCONNECT I3N AND FL3U DIAGRAM 



I 



P 



2 z 
§ 



iu- m Q 



T 



5A CENTRAL C0NTR0L 



DUG SIZE 
M 



ISSUE 

5A 



BELL LABORATORIES SD-IC900-0! 



8 






B5AC 








A 
























.» 




-* ■:• 



■ -• 






5 ! 



I 



PART OF FS 5 

SPECIAL REGISTERS 
INTERC0NNECTI0N ANO FL0W DIAGRAM 



notes: 

1. f9r t«- ano f#m-field deciding assignments 

SEE NtfTE 312. 
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SYM80L N0. 11 

SPECIAL REGISTERS C,HG,IM,IS,MS,SS 

(BITS 11 ANO 03) 

SPR11.03 

06-12 

FA1010 

I 

SEE CWP0SITE DIAGRAMS 1 ,4-6 
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SYKS0L Ntr. 12 

SPECIAL REGISTERS C,HG,IM,:S,MS,SS 

(BITS 10 ANO 02) 

SPR10.02 

06-11 

FA1010 



SEE CBKP0SITE DIAGRAMS 1,4-6 
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SYMB0L N0. 13 

SPECIAL REGISTERS C,HG,IM,IS,MS,SS 

(BITS 09 ANO 01) 

SPR09.01 

06-10 

FA1010 



SEE CgHPBSITE DIAGRAMS 1,4-6 
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SPECIAL REGISTERS C,HG,IM,IS,MS,SS 

(BITS OS AND 00) 
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;A1010 

B 



SEE C-gHMSITE OIAGRAMS 1,4-6 
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PART OF FS 5 

SPECIAL REGISTERS 



H 



SYMRfll/lFAD nPSIGNATION 
MNEMONIC PEHNITIQH 

AHE DMEO INOI CATION THAT THE ADDRESS AND/OR DATA 

MATCH BITS (AME OR OME) IN THE 
SS REGISTER ARE ACTIVE 

CRPHO PARITY HIGH OF THE CR REGISTER 

CRPLO PARITY LOW OF THE CR REGISTER 

CR000-CR150 BITS 0-15 OF THE CR REGISTER 

0ML1PH0 PARITY HIGH OF DHL (COPY 1> 

DML1PL0 PARITY LOW OF DHL (COPY 1) 

DHL1000-DML1190 BITS 0-19 OF DHL (COPY 1) 

ECL.A.00 ENABLE CLEARING OF THE ADDRESS MATCH 

ENABLE BIT ANO THE DATA MATCH ENABLE BIT 
IN THE SS REGISTER (ENABLING IS 
PERFORMED WHEN A PARITY ERROR IS 
DETECTED IN THE ON-LINE STORE ANO A 
COMPLEMENT CORRECTION IS TO BE 
PERFORMED) 

ENER.GBO ENABLE ERROR REGISTER TO THE GATING BUS 

ENGB.ERO ENABLE GATING BUS TO THE ER 

ER.BACKO BRANCH ALLOWED CHECK ERROR 

Ert.CLKO CLOCK ERROR 

ER.OMLO DML HATCH ERROP. 

ER FATO FATAL ERROR ("OR- OF BITS 0-9 OF THE 

ERROR REGISTER) 

ER.FNPTO FUNCTION REGISTER PARITY ERROrt 

ER.F40S0 FROM FIELD 4 OUT OF » ERROR CHECK 

ER.G8PT0 GATING BUS PARITY ERROR 

ER.IBPLO • IB PARITY LOW ERROR 

ER.IOCSO 1/0 MAIN CHANNEL SELECT ERROR 

ER I OHO I/O CHANNEL ERROR (I/O DML MATCH ERROR, 

SUBCHANNEL OR CONTROL STATES ERROR) 

ER.IOPTO I/O CHANNEL PARITY ERROR 

ER.SOTOO MY STORE FAST TIMEOUT ERROR 

ER.S1TO0 OTHER STORE FAST TIMEOUT ERROR 

ER.T4080 TO FIELD * OR i DECODER ERROR 

ERHARHTO MAR-RAR MATCH ERROR 

EraMRPTC MAP J»W7T SPPOP 

ERMCHMRO SWITCH RECEIVED BY ON-LINE CENTRAL 

CONTROL 

ERMCHPTO PROGRAM TIMER RESET RECEIVED BY ON-LINE 

CENTRAL CONTROL 

ERSERCO MY STORE ERROR C OR OTHER STORE ERROR C 

(READ PARITY ERROR) 

ERS0ERA8 MY STORE ERROR A (ALL MAIN STORE ERRORS 

EXCEPT WRITE PROTECT) 

ERSOERBO MY STORE ERROR B (WRITE PROTECT ERROR) 

ERS1ERA0 OTHER STORE ERROR A (ALL MAIN STORE 

ERRORS EXCEPT. WRITE PROTECT) 

OTHER STORE ERROR B (WRITE PROTECT 
ERROR) 

ENABLE SET OF LOCK OFF-LINE FLIP-FLOP 
(BIT 8 OF THE SS) 



ERS1ERB0 
ES.LOFO 



syHHni /.pad nrsi GNAT ION 
MNEMONIC PeriMTlON 



ES.LONO 

ES.SS150 

ES.STPO 

EZ.BPCO 

EZ.8TC0 

EZ.LOFO 

EZ.LONO" 

G8PH0 

GBPLO 

GBC00-GB190 

HALTLO 

HI.MRFO 

ICP101 
IG8PH(E.F>0 

IG3PH1 
IGBPHKC.E) 

IGBPL(E.F)0 

IGBPL1 

IGBPLKC-E) 

1GB00E0-IG815E0 

IGB0GF0-IG815F0 

IGB001-1GB191 

I3BPLE0 

IGBPLFO 

IG8001C-IG81S1C 

IGB0010-IG81510 

1G8001E-IG8151E 

IG8161A-IGB191A 

1G816B0-IGB19B0 

JNTPRS80 

1NTPRS0 
ISCCERO 

ISOCCIO 
1SPANL0 



ENABLE SET LOCK ON-LINE FLIP-FLOP (BIT 9 
OF THE SS) 

ENABLE SET 8IT 15 OF THE SS (SHADOW OF 
DISABLE FLIP-FLOP) 

ENABLE SET OF STOP FLIP-FLOP (8IT 1* OF 
THE SS) 

ENABLE ZEROING OF BLOCK BUS PARITY CHECK 
FLIP-FLOP 

ENABLE ZEROING OF 8L0CK TIMER CHECK 
FLIP-FLOP 

ENABLE ZEROING OF LOCK OFF-LINE 
FLIP-FLOP 

ENABLE ZEROING OF LOCK 'ON-LINfFtrP-FLOr 

PARITY HIGH OF THE GATING BUS 

PARITY LOW OF THE GATING BUS 

BITS 0-19 OF THE GATING BUS 

PANEL HALT LAMP INOICATOR (8IT 5 OF THE 
SS) 

HARDWARE INITIALIZATION ERROR. "HRF" 
(MAINTENANCE RESET FUNCTION) 

CLOCK PHASE P1 (POSITIVE ACTIVE) CIC1 

INPUTS TO PARITY HIGH OF THE GATING 
BUS CIC1 

INPUTS TO PARITY HIGH OF GATING 8US CIC) 

OUTPUTS OF PARITY HIGH OF THE GATING 
SUS CIC) 

INPUTS TO PARITY LOW OF THE GATING 8US 

no 

INPUTS TO PARITY LOW OF THE GATING BUS 
tlCI 

OUTPUTS FROM PARITY LOW OF THE GATING 
BUS C1C] 

INPUTS TO GATING BUS BITS 0-15 CIC] 

INPUTS TO GATING BUS BITS 0-15 CIC) 

OUTPUT FROM GATING BUS BITS 0-19 tICl 

OUTPUT FROM GATING BUS BIT PL CIC) 

OU T PUT FROM GATING BUS BIT PL tlCI 

OUTPUT FROM GATING BUS BITS 0-15 ltd 

OUTPUT FROM GATING BUS BITS 0-15 CIC] 

OUTPUT FROM GATING BUS BITS 0-15 CIC] 

OUTPUTS OF GATING BUS BITS 16-19 CIC3 

OUTPUTS OF GATING BUS BITS 16-19 CIC) 

INTERRUPT PRESENT LEAD 3UFFERE0. 
(STROBED ANO -ANOEO' WITH BIN) 

INTERRUPT PRESENT LEAD (UNSTROBED) 

INTERRUPT SET ERROR CONOITION IN THE 
CENTRAL CONTROL COR" AT THE BITS U-19 
OF THE ERROR REGISTER) 

INTERRUPT SET FROM OTHER CENTRAL CONTROL 
(FUSED) (SETS BIT 7 OF THE IS) 

PANEL INTERRUPT SET INPUT (SETS BIT 13 
OF THE IS) 



SYMHm/lEAO DESIGNATION 
MNEMONIC DEFINITION, 



ISPANMTO 

ISTTYEO 

1STTY0O 

ISUTILO 

ISOOO 

ISOZO 

ISO*0 

IS060 

ISOSO 

IS090 

I SI 20 

ISHO 

IS150 

NANKO 

MCER.MCO 

MCHG8PH0 

MCHGBPLO 

MCHG8000-MCHG8190 

MCSSMCHO 

MO.SBTCO 

MO. ZERO 
MD.ZMINO 

MO.ZMSO 

MOOML1C0 

KRFBTSEO 

MRFCSTPO 

MSPHO 

MSOOO 

MS010 

MSOZO 

MS030 

MSOZO 

MSOSO 



PANEL MATCH INTERRUPT INPUT (SETS BIT 3 
OF THE IS) 

EVEN TTY INTERRUPT SET INPUT (SETS BIT 
10 OF THE IS) 

ODD TTY INTERRUPT SET INPUT (SETS 8IT 11 
OF THE IS) 

UTILITY INTERRUPT SET INPUT 

OIRECr SET TO THE IS RIT 

DIRECT SET TO THE IS BIT 2 

DIRECT SET TO THE IS SIT * 

DIRECT SET TO THE IS 8IT 6 

DIRECT SET TO THE IS BIT S 

DIRECT SET TO THE IS BIT 9 

DIRECT SET TO THE IS BIT 12 

DIRECT SET TO THE IS 8IT 1* 

DIRECT SET TO THE IS BIT 15 

PANEL MANUAL KEY 

MCA CONTROL. ERROR REGISTER TO THE MCA 

PARITY HIGH OF MCA GATING BUS 

PARITY LOW OF MCA GATING BUS 

BITS 0-19 OF MCA GATING BUS 

MCA CONTROL. GATE THE SS TO THE MCA 

MISC. OECOOER. SET BLOCK TIMER CHECK BIT 
(BIT 3 OF THE SS) 

MISC. OECOOER. ZERO THE ERROR REGISTER 

MISC. DECODER. ZERO THE MICRO INTERPRET 
81T (alT 11 OF THE SS> 

MISC. DECODER, ZERO THE MAINTENANCE 
STATE REGISTER 

MISC. OECOOER. GATE THE DML COPY 1 TO 
THE CR REGISTER 

CENTRAL CONTROL MAINTENANCE RESET 
FUNCTION (MRF) SET THE BTC FLIP-FLOP ANO 
CLEAR THE SEN I -ENABLE FLIP-FLOPS FOR THE 
DISABLE FUNCTION 

CENTRAL CONTROL MAINTENANCE RESET 
FiiaCTiOK (WRr), CLEAR STOP R.WH/P 

■ PARITY HIGH OF MAINTENANCE STATE 
REGISTER 

BIT OF THE MAINTENANCE STATE REGISTER 
(OVERRIDE I/O DISABLING) 

BIT 1 OF MAINTENANCE STATE REGISTER. 
(CLOCK TEST) 

BIT 2 MAINTENANCE STATE REGISTER (CLOCK 
TEST) 

BIT 3 MAINTENANCE STATE REGISTER (CLOCK 
TEST) 

BIT 7 MAINTENANCE STATE REGISTER 
(ACTIVATE MY STORE) 

BIT S MAINTENANCE STATE REGISTER 
(ACTIVATE OTHER STORE) 



SYMBni/lFAD DESIGNATION 



■am 

MS090 

MS100 

MSI 10 

MS120 

MS130 
MSHO 
0FFL1 

PCISC210 

PCL.CCO 

PU 

RE3tO— 

SSAMEOA 

SS8HC0A 

SS8HC0B 



DEFINITION 

BIT 9 MAINTENANCE STATE REGISTER (ENABLE 
IB 3 OF 6 TRANSLATORS ANO DISABLE FROM 
FIELO OF CHECK) 

BIT 10 MAINTENANCE STATE REGISTER 
(ENABLE MAR-RAR HATCH) 

BIT 11 MAINTENANCE STATE REGISTER (HOLD 
MAR PARITY) 

BIT 12 MAINTENANCE STATE REGISTER 
(DISABLE TO FIELD) 

BIT 13 OF HAINTENANCE STATE REGISTER 

SIT H OF THE HAINTENANCE STATE REC1STER 

PANEL LAMP INOIOATOR. OUTPUT OF THE CC 
FLIP-FLOP INDICATES MACHINE IS IN THE 
STANO-BY «DE (BIT 12 OF THE SS) 

POWER INITIALIZATION. CLEAR ISC BITS I 
ANO 2 (BITS 6 ANO ? OF THE SS) 

POWER INITIALIZATION. CLEAR CC FLIP-FLOP 
(BIT 12 OF THE SS) 

CLOCK PHASE PI (POSITIVE ACTIVF) 

- PANEL REJECT LAMB INOICATOR 

ADDRESS MATCH ENABLE BIT (BIT OF THE 
SS) 

BLOCK HARDWARE CHECK BIT (BIT 1 OF THE 
SS) 

BLOCK HAROWARE CHECK 8IT (BIT 1 OF THE 
SS) 



3A CENTRAL CONTROL 



ObG SIZE 

a 



ISSUE 

4A 



BELL LABORATORIES 



SD-1C900-01 



s 



mnifo •• u. s. a. I 



B5AE 
69/62/76 
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1 3 
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flim/LEW DESIGNATION 






OHBUJC 


DEFINITION 






SS81N0A 


BLOCK INTERRUPT BIT (BIT 2 OF THE SS) 






SSBPCO 


BLOCK BUS PARITY CHECK BIT (BIT 1S OF 
THE SS) 






SSBTCO(A.B) 


BLOCK TIMER CHECK BIT (BIT 3 OF THE SS) 


. . 


B 


SSCCOA 


CENTRAL CONTROL ON-LINE BIT (BIT 12 OF 
THE SS) 






SSDISPO 


DISPLAY BIT (BIT 17 OF THE SS) 






SSDHEOA 


DATA MATCH ENABLE BIT (BIT * OF THE SS) 






SSHLTOA 


HALT BIT (BIT 5 OF THE SS) 






SSISCIO(A.B) 


ISC BIT 1 (BIT 6 OF THE SS) 






SSISC20(A.8> 


ISC BIT 2 (BIT 7 OF THE SS) 




C 


SSL0F0(A,8) 


LOCK OFF-LINE BIT (BIT i OF THE SS) 




SSLONOA 


LOCK ON-LINE BIT (BIT 9 OF THE SS) 






SSMANOA 


MANUAL BIT (BIT 10 OF THE SS) 






SSMINTO(A.B) 


MICRO INTERPRET BIT (BIT 11 OF THE SS) 






5SREJ0A 


PANEL REJECT BIT (BIT 13 OF SS) 






SSSTPO(A.B) 


STOP FLIP-FLOP BIT (BIT H OF THE SS) 






SS160 


BIT 16 OF THE SS REGISTER 







SS190 


BIT 19 OF THE SS REGISTER 




ST.BPCO 


DIRECT SET OF BLOCK BUS PARITY CHECK BIT 
OF THE SS REGISTER (BIT 18 OF THE SS) 






ST.CRPHO 


DIRECT SET OF PARITY HIGH OF THE CR 
REGISTER 






ST.CRPLO 


DIRECT SET OF PARITY LOW OF THE CR 
REGISTER 






ST.CR000-ST.CR150 


DIRECT SET OF BITS 0-15 OF THE CR 
REGISTER 




E 


STP.FRZO 


"OR" OF THE STOP FLIP-FLOP AND THE 
FREE2E FLIP-FLOP 






S0C3C0 


MY MAIN STORE 8US CONTROL LEAD OUTPUT 






SOGOOO 


MY MAIN STORE BUS STORE GO SIGNAL OUTPUT 






UTLFR20 


UTILITY FREEZE LEAD (INHIBIT LOADING OF 
NEW OPCODES 
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3A CENTRAL CONTROL 



BELL LABORATORIES 



OUG S12E 
C2 



ISSUE 

5A 



SD-1C900-01 



mines Hu. s. a. I 



B5AF 
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V'j 
J 



SYMBOL NO. 1 

ERROR REGISTERS PH. PL, 19-10 



EOPT 
DESIG LOC 

ERHL1910 10-22 



CODE 
FA102S 

FS INFO - 



ELEH 
I DENT 



LEAD 
DESIG 



FUNC TERM. 



ENER.GBO I 304 

ENG8.ER0 I 013 

ER.BACKO I 308 

ER.IOCSO I 201 

ER.10H0 I 002 

ER.IOPTO 1 202 

ER.SOTOO I 108 

ER.S1T00 1 001 

ERMCHHRO I 301 

ERMCHPTO I 101 

ERSERCO I 003 

ERS0ER80 I 208 



H 



HCHGB150 OT 
I 

HCHGB160 

MCHGB170 

HCHGB1S0 

HCHGB190 

M0.2ER0 1 



003 

203 
103 

303 
004 
005 



DESTINATION 

7/6 

7/6 
6/4 

6/5 
2/9 
6/3 

4/1 
4/3 
9/4 

9/4 
4/2 
4/2 



NOTE 



ERS1ERA0 
ERS1ER8C 
GBPHO 


I 

I 

OT 


300 
100 
IC307 


4/2 
4/2 
2/2 


GBPLO 
G8100 
G8110 


OT 
OT 
OT 


IC107 
IC310 
IC110 


2/2 
2/3 
2/3 


G8120 
GB130 
GB140 


OT 
OT 
3T 


IC210 

IC010 
I CO 06 


2/3 
2/3 
2/3 


GB130 
GB160 
GB170 


OT 
OT 
OT 


IC206 
I CI 06 
IC306 


2/3 
2/2 
2/2 


GB1S0 
GB190 
HI.HRFO 


OT 
OT 



I COO 7 
IC207 
312 


2/2 
2/2 
7/19 


IGBPH1 
fGBPLl 
IGB101 


I 

i 

i 


IC 
IC 
IC 


7/4 
7/V 
7/4 


IG3111 
1GB121 
IGB131 


i 

i 
i 


IC 
IC 
IC 


7/4 

7/4 
7/4 


IGB141 
IGB151 
IGB161 


i 
i 
i 


IC 
IC 

IC 


7/4 
7/4 
7/4 


1G8171 
IG81S1 
IGB191 


i 

i 
i 


IC 
IC 
IC 


7/4 
7/4 
7/4 


ISCCERO 

HCER.MCO 

HCHGBPHO 




i 

OT 
I 


009 
303 
102 


5/9 
9/4 
5/4 
9/2 


MCHGBPLO 
nCHGBlOO 
HCHG8110 


OT 

I 

OT 

I 

OT 

I 


204 
013 
213 


5/4 

9/2 

5/12 

9/3 

5/11 

9/2 


HCHGB120 

MCHG8130 
HCHGB140 


OT 

I 

OT 

1 

OT 

1 


113 
113 

302 


5/10 
9/2 
5/9 
9/2 

5/a 

9/2 



5/7 
9/2 
9/2 
9/2 

9/2 
9/2 
1/14 



202 

202 
202 
202 

202 
202 
202 

202 

202 
202 

202 
202 



OPT 



CP INFO 



TERH. 
HOD 

EER.G8I0 
EG8.ERI0 
STER13I0 

STER17I0 
STERPLIO 
STERPHIO 

STER12I0 
STER16I0 
STER19I0 

STERUIO 
STER10I0 
STERUIO 

STER15I0 
STERUIO 
TGB.PHO 

TGB.PLO 
TGB.100 
TGB.110 

TGB.120 
TGB.130 
TGB.140 

TGB.150 
TGB.160 
TGB.170 

TG8.1S0 
TG8.190 
ERSO 

G8.PHI1 
GB:PLlt 
GB.10I1 

GB.11I1 
GB. 1211 

GB.13I1 

GB.14I1 

GB.15I1 
GB.16I1 

as. i7ii 

GB.18I1 

GS.19I1 

ER10 

ER.ENB10 
ERPHO 



LOC 

7A3 
5A1 
6A4 

5A6 
5A3 
5A2 

6A5 

5A6 

5A4 

5A5 

6AS 
6A7 

6A1 

6A2 
7G0 

7G1 
7G7 
7G6 

7G5 
7G5 
7G* 

7G3 
7G3 

7G2 

7G2 
7G1 
6H6 

5A2 
5AZ 

6 CO 

6C0 

6C0 
6C0 

6C0 
600 
5A6 

5A5 
5A4 
5A4 

6H3 
5A0 
5H2 



ERPLO 5H3 

Eft 100 6HS 

ER110 6H7 

ER120 6H5 

ER130 6H4 

ER140 6H2 



ER150 



ER160 
ER170 



6H1 



5H7 
5H5 



ER1S0 5H5 
ER190 5H4 
CLR.ERIO 5 A3 



DESIG 
ER09-00 



EOPT 
LOC 



10-23 



LEAD 

DESIG 



FUNC TERH. 



ENER.GBO I 214 
ENGB.ERO I 313 
ER.CLKO I 115 



ER.DHLO I 
ER.FATO 
ER.FNPTO I 

ER.F4080 I 
ER.GBPTO I 
ER.IBPLO I 

ER.T4080 I 
ERMARHTO I 
ERHARPTO I 

ERSOERAO I 
G8000 OT 
G8010 OT 

GB020 OT 
GB030 OT 
GB040 OT 

GB050 OT 
GB060 OT 
GS070 or 

G80S0 OT 
GB090 OT 
IGB001 I 

IGB011 I 
IG8021 I 
IGB031 1 

IGB041 I 

1GS051 f 

IGB061 I 

IGB071 1 
IGB081 I 
IGB091 I 

HCER.HCO 1 
HCHG8000 OT 

I 
HCHGB010 OT 

■%•: 

HCHG8020 OT 
I 

MCHG8030 OT 
I 

HCHGB040 OT 
I 

HCHGB050 OT 
1 

HCHGB060 OT 
I 

HCHGB070 OT 
I 

HCHG8080 OT 
1 

HCHG8090 OT 
I 

MO. ZERO I 



SYMBOL NO. 2 _ 

ERROR REGISTERS 09-00 



CODE 
FA1027 

FS INFO - 



ELEH 
IDENT 



01! 
215 
219 

116 
317 
117 

216 
019 
218 

318 

IC301 

1C101 

IC205 
IC105 
IC005 

1C305 
IC208 

IC108 

I COOS 
IC308 
IC 

IC 
IC 
IC 

IC 

■•it 

ic 

IC 

IC 
IC 

015 
202 

002 



006 
206 
106 

306 
007 
207 

107 
307 
114 



DESTINATION 

7/6 
7/6 
8/3 

2/9 

7/19 

1/8 

6/2 

6/3 
1/8 

6/1 
1/8 
1/6 

4/2 
2/4 
2/4 

2/4 
2/4 
2/4 

2/4 

2/4 
2/4 

2/3 
2/3 
7/5 

7/J 
7/5 
7/5 

7/5 

7/5 

7/5 

7/5 
7/5 
7/5 

9/4 

5/14.8/3 

9/3 

5/13.8/3 

9/3 

5/12.8/3 

9/3 

5/11.8/3 

9/3 

3/10 

9/3 

5/9.7/20 

9/3 

5/8.7/20 

9/3 

5/7.7/20 

9/3 

5/14.7/3 

9/3 

5/13.7/3 

9/3 

1/14 



NOTE 



202 
202 

202 
202 
202 

202 
202 
202 

202 
202 



1 



PART OF FS 5 

SPECIAL REGISTERS 



OPT 



CP INFO 



TERH. 

MOD 

EER.G810 
EGB.ERIO 
STER06I0 

STER04I0 
ERSO " " 
STER09IO 

STER0110 
STER0310 
STER0210 

STEROOIO 
STER08I0 
STER05IO 

STER07IO 

TGB.OOO 

TGB.010 

TGB.020 
TG8.030 
TG8.040 

TGB.050 
TG8.060 
TGB.070 

TG8.080 
TGB.090 
GB.00I1 

G8.01I1 
G8.02I1 
GB.03I1 

G8.04I1 
GS.05I1 
G8.0611 



LOC 

9A1 

SA1 

7A5 

7A6 

~9CT~ 

7A2 

8A5 
SA3 
SA3 

SA5 
7A3 
7A6 

7A4 
9G7 

9G7 

9G6 
9G5 
9G5 

9G4 
9G3 
9G3 

9G2 
9G1 
8A5 

8A4 
8A3 
8A2 

7A6 
7A5 
7A4 



GB.07I1 
GB.0811 
GB.09I1 

ER.ENBIO 
EftOOO 

ER010 



7A3 
7A2 
7A2 

7A1 
SH5 

8H4 



ER020 SH3 

ER030 8H2 

ER040 7H6 

ER050 7H5 

ER060 7H5 

ER070 7H4 

ER080 7H3 

ER090 7H2 
CLR.ERIO 7A1 



SYMBOL NO. 3 

INTERRUPT LOGIC 



SYMBOL NO. 4 



(CONT) 



SPECIAL REGISTERS C.HG.IH. IS.HS.SS 
(BITS PH AM) PL) 



EOPT 
OESIG LOC 

INTRPLOG 02-25 



CODE 
FA1032 

FS INFO - 



ELEM 
■ DENT 



OPT 



LEAD 
DESIG 



FUNC TERH. 



ICP101 
INTPRSBO 



INTPRSO I 



m~ r 

SSSiNOA 1 



IC 

307 



104 



T03 

110 



DESTINATION 

6/4 

1/1.1/4 
1/5.1/8 
5/14 

srr 

5/12 



NOTE 



202 



TERH 
HOD 



CP INFO — 
LOC 



P101 
INTRPO 



7H3 
7H4 



INTRPIO 7A2 



P11 

3IN10 



7A3 

7A3 



DESIG 
SPRPH.PL 


EOPT 
LOC 

06-18 


LEAO 

OESIG FUNC 


TERH. 



007 



SYMBOL NO. 4 

SPECIAL REGISTERS C.HG.IH. IS.HS.SS 
(81TS PH AND PL) 

ELEH 
fOOE IDENT OPT 

FA1010 8 

FS INFO CP INFO - 

TERH. 
DESTINATION NOTE MOD LOC 

HK.IS80 11H7 
TGROHGAO 10A8 
SS.A10A 11H5 



EOPT 
OESIG LOC 

SPRPH.PL 06-18 



CODE 
FA1010 



ELEH 
IDENT 



OPT 



LEAD 
OESIG 



FUNC TERH. 



ST.CRPLO 

STP.FR20 OT 

I 

TJ204R31 I 

TJ204R51 I 

TJ204R61 I 

TJ204R91 I 

TJ304RB1 I 

TJ304R01 I 

TJ304RE1 I 

TJ304R71 1 

T104L80 I 

T204L30A I 



3VG0618Y I 

1 

3VG06182 I 

I 



318 
109 

IC 

IC 
IC 
IC 

IC 
IC 
IC 

IC 

011 
009 

116 
117 

316 

317 



FS INFO 

DESTINATION 



7/19 

9/4 

3/1 

3/1 
3/1 
3/1 

3/1 
3/1 
3/1 

3/1 

1/11 

1/11 



TO CONN CKT 
TO CONN CKT 



NOTE 



TERH. 

MOD 


UFO 

LOC 


DSET.CAO 
MS.A10 


9A4 
10H6 


T204R31 


9A2 


T204R51 
T204R61 
T2G4R91 


10A6 

9A5 

9A6 


T304RB1 
T304R01 
T304RE1 


11A1 
10A5 
11F0 


T304R71 
T104L80 
T204L30 


10A3 
11A2 
11A6 


OCLASSIO 
DSTBSSIO 
DSTASSIO 


11A5 
11 A3 

11 A3 


DCLBSSIO 


11A4 







115 
204 








209 
210 






306 




CRPHO 
CRPLO 




315 
016 
216 




DHL1PH0 
DHL1PL0 
FJ204R31 


I 


IIS 
308 
IC 


3/1 


FJ204R51 
FJ304RB1 
FJ304R01 


1 

1 

I 


IC 
It 

IC 


3/1 
3/1 
3/1 


FJ304RE1 
FJ304R71 
F104LS0 


I 

I 
I 


IC 
IC 
003 


3/1 

3/1 
1/13 


F204L30A 

IGBPHEO 

IGBPHFO 


I 




107 

IC 

IC 


1/13 

3/1 

3/1 


IGBPH1C 
IGBPH10 
IGBPHIE 


I 

I 
I 


IC 
IC 
IC 


3/1 
3/1 
3/1 


IGBPLEO 
IGBPLFO 
IGBPLIC 





I 


IC 
IC 
IC 


3/1 
3/1 
3/1 


IGBPL10 
1G8PL1E 
HCHG8PH0 


I 
I 

OT 


IC 
IC 
104 


3/1 
3/1 
5/1 


HCHG8PL0 
HCSSHCHO 
MO.ZMSO 


OT 
I 

I 


304 
207 
018 


5/1 

9/4 
1/14 


MDOHL1C0 
MSPHO 
ST. CRPHO 


I 



219 
309 
019 


1/12 
1/6.8/3 





DSTISAIO 

SS.B10B 

HK.ISAO 


10A2 
11H4 
11H7 




TGR0HG80 

SS.B10A 

0STIS8I0 


10A9 
11H4 
10A1 






SS.A10B 

CR.810 

CR.A10 


11H5 
9H3 

9H4 




DHL 1.30 
DHL1.A0 
F204R31 


9A2 
9A5 
9A2 




F204R51 

F304R8'! 
F304R01 


10A6 

luEO 
10A4 




F304RE1 
F304R71 
F104L80 


11A2 
10A2 
10A0 




F204L30 

TA9 

TB9 


9A2 

10G7 

10G7 




G8.801C 
G8.BD1D 

G8.3D1A 


10A3 

9E0 

10A5 




TA8 
TBS 

G8.AD1C 


10H4 
10H3 
10A4 


202 


GB.AD10 
G8.A01A 
GSS.81CC 


9E0 

10A6 

11H4 


202 


GSS.A10C 

GSS.MCHO 
CLRMSIO 


11H6 
11A1 
10A6 


202 


0HL1.CI0 

MS. 310 
bSET.CBO 


9A1 

10H5 

9A3 



PART OF FS 5 
SYMBOL(S) 12 3 4 



T 



3A CENTRAL CONTROL 



DUG SUE 
C2 



BELL LABORATORIES SD-1C900"01 

mna ii u. 5. a. I 



ISSUE 

5A 



B5CA 
T67To777~ 



SYMBOL NO. 5 

SPECIAL REGISTERS C AND SS 
(BITS 19 AND 17) 



EQPT 
DESIG LOC 

SPR19.17 02-20 



CODE 
FA1030 



ELEM 
I DENT 



OPT 



LEAD 
DESIG 



FUNC TERM. 



0ML1170 I 

DML1190 I 

F104U0 1 

F204L30B I 

F304RE0A I 

F9204R31 I 

IGB17B0 



102 
315 
214 

314 

312 
213 

013 

IC 

IC 



FS INFO 

DESTINATION 

2/6 

2/6 

W13 

1/13 

1/13 

7/9 

4/6 



— CP INFO 



NOTE 



202 
202 



IGB171A 
IGB19B0 
IGB191A 


I 


I 


IC 
IC 

IC 


4/6 
4/6 

4/6 


MDDML1C0 

SSDISPO 

3S190 


I 
D 




114 
208 
008 


1/12 

7/6,9/2 

9/2 


T104LS0 

T204L30B 

T304RB0B 


I 
I 

I 


015 
117 
215 


1/11 
1/11 
1/11 


T304RE08 
T9204R31 

T93Q4R81 


I 
I 



115 

IC 

It 


1/11 

4/6 

1714 



202 



TERM. 
MOD 

CL.SSBIO 
ST.SSBIO 
DML.AO 

OHL.BO 

F1O4L80 

F204L30 

F3O4RE0 
F204R31 
TIGBACO 

GB.B01 

TIGB8C0 
GB.A01 

DML1.CIO 

SSA10 

SSB10 

T104L80 
T2O4L30 
T304RB0 

T3O4RE0 
T204R31 
T304RB1 



LOC 

6A6 
6A4 
6A3 

6A3 
6A4 

6A0 

6A4 
6A0 
6H5 

6AO 

6H5 
OAO 

6A1 
6H7 

6H6 

6A5 
6A1 
6AS 

6A7 
6A0 
6C8 



SYMBOL MO. 6 

SPECIAL REGISTERS C AND SS 
(BITS 18 AND 16) 



EOPT 
DESIG tOt 

SPR18.16 02-19 



CODE 
FA1030 



ELEH 
1DEN? 



OPT 



LEAD 

DESIG 



FUNC TERM. 



DML1160 .1 .214 

DML11S0 I ' 314 

EZ.BPCO 102 

F104L80 1 312 

F204L30B I 213 

F304RE08 I 013 



F8204R31 I 

IG81680 

IGB161A I 

IGB1S80 

IGB181A I 

MODMLICO I 



SS8PC0 
SSI 60 
ST.BPCO 



T104L80 I 

T204L308 I 

T3O4R80B I 

T3O4RE0B I 

T8204R31 I 

T8304RB1 



IC 
IC 
IC 

IC 
IC 
114 

008 
208 
315 

015 
117 
215 

115 

IC 

IC 



DESTINATION 



2/6 
2/6 



1/13 
1/13 
1/13 

7/10 

4/7 

4/7 

4/7 
4/7 
1/12 

6/3.9/2 
9/2 



1/11 
1/11 
1/11 

1/11 

4/7 

1/12 



NOTE 


TERM. 
MOD 


LOC 


202 
202 


OHL.AO 
DHL. 80 
CL.SSBIO 


6A3 

6A3' 

6A6 




F104L80 
F204L30 
F304REO 


6A4 
6A0 
6A4 




F204R31 
TIGBACO 
GB.B01 


6A0 
6H5 
6A0 




TIG8BC0 

GB.A01 

DML1.CI0 


6H5 
6A0 
6A1 




SSB10 
SSA10 
ST.SSBIO 


6H6 
6H7 
6A4 


■ 


T104L80 
T204L30 
T304R80 


6A5 
6A1 
6A5 


: 


T304REO 
T204R31 
T304RB1 


6A7 

6A0 
6C8 



FS INFO CP INFO 



1 



1 



PART OF FS 5 

SPECIAL REGISTERS 



DESIG 


EOPT 
LOC 


CODE 


SPR15.07 


06-17 


FA1010 
DESTINATION 


LEAD 

DESIG FUNC 


TERM. 




007 

115 
209 




CR070 


210 

316 
216 




CR150 

DML1070 I 
DML1150 1 


016 
308 
118 


2/8 
2/7 


ES.SS150 I 
FH204R31 I 
FH204R51 I 


117 

IC 
IC 


7/20 

3/2 

3/2 


FH304RB1 I 
FH304R01 I 
FH304RE1 I 


IC 
IC 
IC 


3/2 

3/2 
3/2 


FH304R71 I 
F104L80 I 
F204L30A I 


IC 

003 

107 


3/2 

1/13 
1/13 


1G807EO 
IG807F0 
IGB071C I 


IC 

IC 
IC 


3/2 
3/2 
3/2 


IGB0710 I 
IGB071E I 
IGB15E0 


IC 
IC 
IC 


3/2 
3/2 
3/2 


IGB15F0 
IGB151C 1 
IGB151D I 


IC 
IC 
IC 


3/2 
3/2 
3/2 


IGB151E I 
INTPRSO OT 
OT 


IC 

004 

204 


3/2 

.5/14 
5/14 


ISOCCIO I 

1S150 I 
MCHG8070 OT 


106 

306 
304 


13/4 

TO CONN CKT 
TO CONN CKT 
5/2 


MCHG8150 OT 
MCSSHCHO : 
M0.2MS0 I 


104 
207 
018 


5/1 

9/4 
1/14 


MODULI CO I 
MS070 

PCISC210 I 


219 
109 

116 


1/12 
4/1.4/3 
8/3 
7/20 


SSISC20A 
SSISC208 
ST.CR070 


010 
315 
318 




ST.CR150 
S0C3OO 
TH204R31 1 


019 
309 
IC 


4/1 
3/2 


TH204R51 I 
TH204R61 I 
TH204R91 I 


IC 
IC 
IC 


3/2 
3/2 
3/2 


TH304RB1 I 
TH304R01 I 
TH304RE1 I 


IC 
IC 
IC 


3/2 
3/2 
3/2 


TH304R71 I 
T104L80 I 
T204L30A 1 


IC 

011 
009 


3/2 

1/11 
1/11 


3VG0617T I 


317 


3/2 



SYMBOL NO. 7_ 

SPECIAL REGISTERS C.HG. IM.IS.MS.SS 
(BITS 15 AND 07) 

ELEM 

10ENT OPT 



NOTE 



202 
202 



202 
202 



CP INFO 



TERM. 
MOO 



LOC 



TGROHGAO 10AS 

SS.B108 11H4 

TGROHG80 10A9 

SS.B10A 11H4 

OSTASSIO 11A5 

CR.A10 9H4 

CP.810 9H3 

OMLl.AO 9A5 

D.I LI. BO 9A2 

DSTBSSIO 11 A3 

F204R31 9A2 

F204R51 10A6 

F304RB1 10E0 

F304R01 10A4 

F304RE1 11A2 

F304R71 10A2 

F104L80 10A0 

F204L30 9A2 



TA8 
TBS 
GB.A01C 

G8.AD1D 
GB.A01A 
TA9 

TB9 

GB.8D1C 

G8.8010 

GB.B01A 
HK.IS80 
HK.ISAO 



10H4 
10H3 
10A4 

9E0 

10A6 

10G7 

10G7 
10A3 
9E0 

10A5 
11H7 
11H7 



DSTISAIO 10A2 



0STISB10 
GSS.A10C 

GSS.B10C 
GSS.HCHO 
CLRHSIO 

DML1.CI0 
MS.A10 



10A1 
11H6 

11H4 
11A1 
10A6 

9A1 

10H6 



OCLASSIO HAS 



SS.A10A 
SS.A10B 
DSET.CAO 

OSET.CBO 
US. 310 
T204R31 

T204R51 
T204R61 
T204R91 

T304RB1 

no4Roi 

T304RE1 

T304R71 
T104L80 
T204L30 



11H5 
11H5 
9A4 

9A3 

10H5 

9A2 

10A6 

9A5 

9A6 

11A1 
10A5 
11F0 

10A3 
11A2 
11A6 



OCLBSSIO 11A4 



SYMBOL NO. 8 _ 

SPECIAL REGISTERS C.HG. IM.IS.MS.SS 
(BITS 14 AND 06) 



EOPT 
DESIG LOC 

SPR14.06 06-16 



LEAD 
DESIG 



FUNC TERM. 

007 
209 
316 



CR060 
CR140 

DHL 1060 I 

0ML1140 I 

ES.STPO I 

FG204R31 I 

FG204R51 I 

FG304RB1 1 

FG304R01 1 

FG304RE1 I 

FG304R71 I 

F104LS0 I 

F204L30A I 

IGB06E0 

IGB06F0 

1GB061C I 

1GB0610 I 

IG8C61E I 

IG814E0 

IG814F0 

IGB141C 1 

IGB1410 I 

IGB141E 1 

INTPRSO OT 

OT 

1S060 I 

IS140 I 

MCHGB060 OT 

MCHGB140 OT 

MCSSMCHO I 

ND.ZHSO I 

MOOML1C0 I 

MRFCSTPO I 

MSHO 

PCISC210 I 
SSISC10A 

SSISC108 

SSSTPOA 



SSSTPOB 



216 
015 
308 

118 
117 
IC 

IC 
IC 

IC 

IC 
IC 

003 

107 

IC 

IC 

IC 

IC 
IC 

IC 
IC 

IC 

IC 
IC 
00'. 

204 
106 

306 

304 
104 
207 

018 
219 
317 

399 
116 
.010 

315 

115 



210 



ST.CR060 318 
ST.CR140 019 
TG204R31 I IC 



ELEM 



CODE 
FA1010 



FS INFO 

DESTINATION 



2/8 

2/7 

7/19 

3/3 

3/3 

3/3 
3/3 

3/3 
3/3 
1/13 

1/13 

3/3 

3/3 

3/3 
3/3 
3/3 

3/3 
3/3 
3/3 

3/3 
3/3 
5/H 

5/14 

TO CONN CKT 

TO CONN CKT 

5/2 
5/1 
9/4 

1/14 
1/12 
7/19 

»/?.6'4 
7/20 



6/1.6/2 
6/3.7/19 
TO CONN CKT 
1/2.1/6 
1/7.1/8 



3/3 



TG204R5 1 
T6204R61 
TG204R91 


I 
1 
1 


IC 
IC 

IC 


3/3 
3/3 
3/3 


TG304R81 
TG304R01 
TG304RF1 


I 
I 

I 


IC 
IC 
IC 


3/3 
3/3 
3/3 


TG304R71 

T104L80 

T204L30A 


I 

I 
1 


IC 

Oil 

009 


3/3 

1/11 

1/11 


UTLFR20 





109 


W. 



OPT 



NOTE 


TERM. 
MOD 


LOC 


.... 




---. 




TGROHGAO 
TGR0HG80 
OSTASSIO 


10A.1 
10A9 
11A5 


202 


CR.AIO 
CR.310 
OMLI.AO 


9H4 
9H3 
9A5 


202 


0ML1.B0 

DSTBSSIO 

F204R31 


9A2 

11A3 

9A2 




F204R51 
F304R81 
F304R01 


10A6 
10E0 
10A4 




F304RE1 
F304R71 
F104L80 


11A2 
10A2 
10A0 




F204L30 

TA8 

TB8 


9A2 

10H4 
10H3 




G3.A01C 
G8.AD10 
GB.A01A 


10A4 

9E0 

10A6 




TA9 
TB9 
GB.B01C 


10G7 
10G7 
10A3 




G8.8D1D 
G8.B01A 
HK.IS80 


9E0 

10A3 

11H7 




MK.ISAO 

DSTISAIO 

OSTISBIO 


11H7 
10A2 
10A1 


202 

202 


GSS.A10C 
GSS.B10C 
GSS.HCHO 


11H6 
11H4 
11A1 




CLRHSIO 

0HL1.CI0 
OCLBSSIO 


10A6 

9A1 

11A4 




MS. BIO 

OCLASSIO 

SS.A10A 


10H5 
l'lA5 
11H5 




SS.A108 

SS.B10B 


11H5 
11H4 




SS.810A 


11H4 




DSET.CAO 
OSET.CBO 
T204R31 


9A4 
9A3 
9A2 




T204R51 
T204R61 
T204R91 


10A6 

9A5 

9A6 




T304RB1 
T304R01 
T304RE1 


11A1 
10A5 
11F0 




T304R/1 
T104L80 
T204L30 


10A3 
11A2 
11A6 



MS.A10 10K6 



B 



PART OF FS 5 
SYM80L(5) 5 6 7 8 



T 



3A CENTRAL CONTROL 



BELL LABORATORIES 

— r~ 



DUG SI2E 
C2 



SD-1C900-01 



ISSUE 

5A 



B5CB 



■UP »U. i. I 



06/10/77 



SYMBOL NO. 9 

SPECIAL REGISTERS C.HG.IM. IS.MS.SS 
(BITS 13 AND OS) 



EQPT 
DESIG LOC 

SPR13.05 06-14 



CODE 
FA1010 



ELEM 
I DENT 



LEAD 
DESIG 



CR050 
CR130 

DHL1050 I 

0HL1130 I 

FF204R31 I 

FF204R51 ' I 

FF304R81 I 

FF304RD1 I 

FF304RE1 I 

FF304R71 I 

F104L80 I 

F2O4L30A I 

HALTLO 

IG805E0 

IGB05FO 

IGB051C" I 

IG8051D I 

1GB051E I 

IGB13E0 

IGB13F0 



FUNC TERM. 

007 
109 
116 



117 
209 
316 

317 
216 
016 

305 
118 
IC 

IC 

IC 
IC 

IC 
iC 
003 

107 
315 
IC 

IC 

IC 
IC 

IC 
IC 

IC 



FS INFO 

DESTINATION 



TF204R91 I 

TF304RB1 I 

TF3C4RD1 I 

TF304RE1 I 

TF304R71 I 

T1O4LS0 I 

T204L30A I 



IC 
IC 

IC 

IC 
IC 

Oil 

009 



NOTE 



2/8 

2/7 
3/4 

3/4 
3/4 
3/4 

3/4 
3/4 
1/13 

1/13 

TO CTLPNL OCT 

374 

3/4 
3/4 
3/4 

3/4 
3/4 
3/4 



202 

202 



IGB131C 
IGB131D 

IGB131E 


1 
I 
I 


IC 

IC 
IC 


3/4 
3/4 
3/4 


INTPRSO 
ISCCERO 


OT 

OT 
I 


004 
204 
106 


5/14 
5/14 
5/1 


ISPANLO 

MCHGB050 

NCHG813C- 


I 

OT 

OT 


306 
304 
104 


7/1 
5/2 
5/1 


MCSSHCHO 

no.znso 

MODULI CO 


I 
I 
I 


207 

01S 
219 


9/4 

1/14 

1/12 


nsno 

REJL0 
SSHLTOA 







309 

115 
010 


1/6,6/2 

6/4 

TO CTLPNL OCT 


SSREJOA 

ST.CR050 

ST.CR130 


I: 


210 
31* 
019 


*/4 


TF204R31 
TF204R51 
TF204R61 


I 

I 
I 


IC 
IC 
IC 


3/4 
3/4 
3/4 



3/4 
3/4 
3/4 

3/4 

3/4 

1/11 
1/11 



OPT 



CP INFO 



TERM. 
MOD 



LOC 



TGROHGAO 10A8 

HS.A10 10H6 

OCLASSIO HAS 

DSTBSSIO 11 A3 

TGRDHGBO 10A9 

DSTASSIO 11A5 

DCLSSSIO 11A4 

CR.A10 9H4 

CR.B10 9H3 

DML1.A0 9A5 

DML1.B0 9A2 

F204R31 9A2 

F204R51 10A6 

F304RB1 10E0 

F304RD1 10A4 

F304RE1 11A2 

F304R71 10A2 

F104LSO 10AO 

F204L30 9A2 

SS.A10B 11H5 

TAS 10H4 

TBS 1CH3 

GB.A01C 10A4 

GB.AD10 9E0 



GB.A01A 

TA9 

TB9 



10A6 
10G7 
10G7 





GB.B01C 
GB.B01D 
GB.BDIA 


10A3 

9E0 

10A5 




HK.1SB0 
HK.ISAO 
DSTISAIO 


11H7 
11H7 
10A2 


202 
202 


OSTISBIO 
GSS.A10C 
GSS.B10C 


10A1 
11H6 
11H4 




GSS.MCHO 

CLRMSIO 

DML1.CI0 


11A1 
10A6 
9A1 




MS. BIO 


10H5 




SS.B10B 
SS.A10A 


11H4 
11H5 




SS.B10A 

OSET.CAO 

OSET.CBO 


11H4 

9A4 

9A3 




T204R31 
T204R51 
T204R61 


9A2 

10A6 
9A5 



T204R91 
T304RB1 
T304R01 

T304RE1 
T304R71 
T104L80 



9A6 
11A1 
10 AS 

11F0 
10A3 
11A2 



T204L30 11A6 



PART OF FS 

SPECIAL REGISTERS 



SYMBOL NO. 10 

SPECIAL REGISTERS C.HG.IH, IS.MS.SS 
(BITS 12 AND 04) 



SYMBOL NO. It 

SPECIAL REGISTERS C.HG.IM. IS.MS.SS 
(BITS 11 AND 03) 







EOPT 




ELEM 










EOPT 




ELEM 






OESIG 




LOC 


CODE 


IDENT 


OPT 




OESIG 




LOC 


CODE 


I DENT 


OPT 




SPR12. 


04 


06-13 


FA1010 


B 






SPR1 1 . 


03 


06-12 


FA1010 


S 




LEAD 










TERM. 


LEAD 










TERM. 




OESIG 1 


UK 


TERM. 
007 


DESTINATION 


NOTE 


MOO 

TGROHGAO 


LOC 
10AS 


DESIG FUNC 


TERH. 
007 


DESTINATION 


NOTE 


MOO 

TGROHGAO 


LOC 








10A8 






117 






DSTBSSIO 


11 A3 






117 






DSTBSSIO 


11 A3 






209 






TGRDHGBO 


10A9 






209 






TGRDHG80 


10A9 






316 






DSTASSIO 


11A5 


CR030 




216 






CR.A10 


9H4 


AME.DMEO 


OT 


315 


5/14 




SS.A10B 


11H5 


CR110 




016 






CR.310 


9H3 




I 




4/2 








DHL1030 


I 


308 


2/8 


202 


0HL1 .AO 


9A5 


CR040 




216 






CP.A10 


9H4 


DHL1110 


I 


118 


2/7 


202 


OMLl.BO 


9A2 


CR120 




016 






CR.B10 


9H3 


E2.BTC0 


I 


116 


8/4 




OCLASSIO 


HAS 


DHL 10 40 


I 


308 


2/8 


202 


DML1.A0 


9A5 


FD204R31 


I 


IC 


3/6 




F204R31 


9A2 


DHL H20 


I 


IIS 


2/7 


202 


0ML1.B0 


9A2 


FD204R51 


I 


IC 


3/6 




F204R51 


10A6 


ECL.A.00 


I 


116 


4/2 




OCLASSIO 


11A5 


F0304RB1 


I 


IC 


3/6 




F304R81 


10E0 


FE204R31 


I 


IC 


3/5 




F204R31 


9A2 


FD304R01 


I 


IC 


3/6 




F304R01 


10A4 


FE204R51 


I 


IC 


3/5 




F204R51 


10A6 


F0304RE1 


1 


IC 


3/6 




F304RE1 


11A2 


FE304RB1 


I 


IC 


3/5 




F304R81 


10E0 


F0304R71 


I 


IC 


3/6 




F3Q4R71 


10A2 


FE304R01 


I 


IC 


3/5 




F304R01 


10A4 


F104L80 


I 


003 


1/13 




F104L80 


10A0 


FE304RE1 


I 


IC 


3/5 




F304RE1 


11A2 


F204L30A 


I 


107 


1/13 




F204L30 


9A2 


FE304R71 


I 


IC 


3/5 




F304R71 


10A2 


IGB03E0 





IC 


3/6 




TA8 


10H4 


F104L80 


I 


003 


1/13 




F104LS0 


10A0 


IG803F0 





IC 


3/6 




TBS 


10H3 


F204L30A 


I 


107 


1/13 




F204L30 


9A2 


IGB031C 


I 


IC 


3/6 




G8.A01C 


10A4 


IGB04E0 


a 


IC 


3/5 




TA8 


10H4 


1G80310 


I 


IC 


3/6 




GB.A010 


9E0 


1GB04F0 





— IC 


375 


— -.-. , 


T8S- "~ 


T0W3~ 


IGB031E 


r- 


IC 


3/6 ~ 


■ i **^"~ 


GB.A01A— 


W*6 


IGB041C 


i 


IC 


3/5 




G8.AD1C 


10A4 


IGB11E0 





IC 


3/6 




TA9 


10G7 


IGB041D 


i 


IC 


3/5 




GB.A010 


9E0 


IGB11F0 





IC 


3/6 




TB9 


10G7 


IGB041E 


i 


IC 


3/5 




GB.AD1 1 


10A6 


IGB111C 


I 


IC 


3/6 




G8.801C 


10A3 


IGB12E0 





IC 


3/5 




TA9 


10G7 


IG81110 


I 


IC 


3/6 




G8.B01D 


9E0 


IGB12F0 





IC 


3/5 




TB9 


10G7 


1G8111E 


I 


IC 


3/6 




G8.801A 


10A5 


IGB121C 


1 


IC 


3/5 




GB.B01C 


10A3 


INTPRSO 


OT 


004 


5/14 




HK.IS30 


11H7 


1GB1210 


I 


IC 


3/5 




GB.BD1D 


9E0 




OT 


204 . 


5/14 




HK.ISAO 


11H7 


IGB121E 
INTPRSO 


r 

OT 


IC 
004 


3/5 
5/14 




GB.B01A 
HK.1SB0 


10A5 
11H7 


_iSRMUB0 
ISTTYOO 


I 
I 


106 
306 


7/7 
7/21 




DSTISAIO 
OSTISBIO 


10A2 
10A1 




OT 


204 


5/14 




HK.ISAO 


11H7 








TO CONN CKT 








IS040 


I 


JO* 


TO CONN OCT 




DSTISAIO 


10A2 


HCHGB030 


OT 


304 


5/2 


202 


GSS.A10C 


11H6 


IS120 


I 


O06O 


TO CONN CKT 




OSTISBIO 


10A1 


HCHGB110 


OT 


104 


5/1 


202 


GSS.B10C 


11H4 


MCHGB040 


OT 


304 


5/2 


202 


GSS.A10C 


11H6 


MCSSMCHO 


I 


207 


9/4 




GSS.MCHO 


11A1 


MCHGB120 


OT 


104 


5/1 


202 


GSS.B10C 


11H4 


H0.S8TC0 


I 


316 


1/12 




DSTASSIO 


11A5 


MCSSMCHO 


I 


207 


9/4 




GSS.MCHO 


11A1 


H0.2H1N0 


I 


317 


1/14 




0CL8SSI0 


11A4 


HP. 2HS9 


. | 


01* 


j/n 




awisjo 


1046 


MO ZMSO 


1 


01S 


1/14 


- ■■ ■ 


CLRMSIO 


,10A6 


M00ML1C0 


I 


219 


1/12 




DHL!. CIO 


9A1 


HO0HL1C0 


I 


219 


1/12 




0HL1.CI0 


9A1 


MS 120 





309 


1/11 




HS.810 


10H5 


HS030 





109 


8/3 




MS.A10 


10H6 


0FFL1 





115 


TO CTLPNL CKT 


202 


SS.8108 


11H4 


HS110 





309 


1/4.1/6 




MS. BIO 


10HS 


PCL.CCO 


I 


317 


7/20 




OCLBSSIO 


11A4 


SS8TC0A 





010 


1/4 


202 


SS.A10A 


11H5 


SSCCOA 





210 


7/1. 8/4 




SS.B10A 


11H4 


SSBTC08 




315 






SS.A10B 


11H5 








TO CONN CKT 








SSHINTOA 





210 


1/1.1/8 




SS.B10A 


11H4 


SSDMEOA 





010 


717 




SS.A10A 


11H5 


SSHINT03 




115 






SS.810B 


11H4 


ST.CR040 


•i 


318 


-9/4 




OSET.CAO 


■9A4 


ST.CR030 


I 


31* 


9/4 




OSET.CAO 


9A4 


ST.CR120 




019 






OSET.CBO 


9A3 


ST.CR110 




019 






OSET.CBO 


9A3 


SOGOOO. 





109 


4/1 




RS.A10 


10H6 


TD204R31 


I 


IC 


3/6 




T204R31 


9A2 


TE204R31 


I 


IC 


3/5 




T204R31 


9A2 


T0204R51 


I 


IC 


3/6 




T204R51 


10A6 


TE204R51 


I 


IC 


3/5 




TZ04R51 


10A6 


TD204R61 


1 


IC 


3/6 




T204R61 


9A5 


TE204R61 


I 


IC 


3/5 




T204R6I 


9A5 


TD204R91 


I 


IC 


3/6 




T204R91 


9A6 


TE204R91 


I 


IC 


3/5 




T204R91 


9A6 


TD304RB1 


I 


IC 


3/6 




T304RB1 


11A1 


TE304R81 


I 


IC 


3/5 




T304R81 


11A1 


TD304RD1 


I 


IC 


3/6 




T304R01 


10A5 


TE304R01 


I 


IC 


3/5 




T304R01 


10A5 


T0304RE1 


I 


IC 


3/6 




T304RE1 


11F0 


TE304RE1 


I 


IC 


3/5 




T304RE1 


11F0 


TD304R71 


I 


IC 


3/6 




T304R71 


10A3 


TE304R71 


I 


IC 


3/5 




T304R71 


10A3 


T104LS0 


I 


Oil 


1/11 




T104LSO 


11A2 


T104L80 


I 


Oil 


1/11 




T104L80 


11A2 


T204L30A 


I 


009 


1/11 




T204L30 


11A6 


T204L30A 


I 


009 


1/11 




T204L30 


11A6 

















PART OF FS 5 
SYH80KS) 9 10 11 



"*" 



3A CENTRAL CONTROL 



BELL LABORATORIES 
1 



DUG SI2E 
C2 



SD-1C900-01 



m u. s. a. I 



ISSUE 

5A 



H 



B5CC 
MM/?? 



SYMBOL H O. 12 

SPECIAL REGISTERS C.HG, IM, 1S.MS.SS 
(BITS 10 AND 02) 



EOPT 

OESIG LOC 

SPR10.02 06-11 



CODE 
FA1010 

FS INFO - 



ELEM 
I DENT 



LEAD 
OESIG 



FUNC TERN. 

007 
115 
116 

209 
315 
316 



3VG0611T I 317 



DESTINATION 



NOTE 



CR020 
CR100 
DHL 1020 


1 


216 

016 
308 


2/8 


DHL 1100 

FC204R31 

FC204R51 


I 

1 
I 


118 

IC 
1C 


2/7 
3/7 
3/7 


FC304RB1 
FC304RD1 
FC304RE1 


I 
I 

I 


IC 
IC 
IC 


3/7 
3/7 
3/7 


FC304R71 

F104L80 

F204L30A 


I 
I 


IC 

003 

107 


3/7 

1/13 

1/13 


IGB02E0 
IGB02F0 
IGB021C 






IC 
IC 

IC 


3/7 
3/7 
3/7 


IGB021D 
IG3021E 
IGB10EO 


I 
I 




IC 
IC 
IC 


3/7 
3/7 
3/7 


IGB10F0 

IGB101C 
IGB101D 




I 

I 


IC 

IC 
IC 


3/7 
3/7 
3/7 


IGBIOlE 
INTPRSO 

ISTTYEO ) 

IS 020 
MANKO 


1 

OT 

OT 


IC 

004 

204 


3/7 

5/14 

5/14 


1 

I 

I 


306 

106 
117 


7/21 

TO CONN CKT 

TO CONN OCT 

7/1 


MCHG8020 
HCHG8100 


OT 
OT 
I 


304 
104 
207 


5/2 
5/1 
9/4 


md.zmso 
moduli co 

MS020 


I 

I 



018 
219 
109 


1/14 

1/12 
8/3 


MS 100 

SSBINOA 

SSMANOA 







309 
010 
210 


1/8.4/2 

5/3 

7/19 


ST.CR020 
ST.CR100 
TC204R31 


I 
I 


318 

019 
IC 


9/4 
3/7 


TC204R51 
TC204R61 
TC204R91 


I 
1 
I 


IC 
IC 
IC 


3/7 
3/7 
3/7 


TC304RB1 
TC304RD1 
TC304RE1 


1 
I 
I 


IC 
IC 
IC 


3/7 
3/7 
3/7 


TC304R71 
T104L80 
T204L30A 


1 

I 

1 


IC 
011 
009 


3/7 

1/11 
1/11 



202 
202 



202 
202 



202 
202 



3/7 



OPT 



CP INFO 



TERM. 

MOD 



LOC 



TGRDHGAO 10A8 

SS.B10B 11H4 

OCLASSIO 11A5 

TGRDHGBO 10A9 

SS.A10B 11H5 

DSTASSIO 11A5 

CR.A10 9H4 

CR.B10 9H3 

DML1.A0 9A5 

DML1.B0 9A2 

F204R31 9A2 

F204R51 10A6 

F304RB1 10EO 

F304RD1 10A4 

F304RE1 11A2 

F304R71 10A2 

F104L80 10AO 

F204L30 9A2 

TA8 10H4 

TBS 10H3 

GB.A01C 10A4 

G8.A010 9E0 

GB.A01A 10A6 

TA9 10G7 

TB9 10G7 
GB.B01C 10A3 

GB.B01D 9E0 

GB.BD1A 10A5 
MK.ISSO 11H7 
MK.ISAO 11H7 

DSTIS8I0 10A1 

OSTISAIO 10A2 
OSTBSSIO 11A3 

GSS.A10C 11H6 
GSS.B10C 11H4 

aWJttl iiai 

CLRMSIO 10A6 
0ML1.CI0 9A1 
MS.AIO 10H6 

MS. 810 10H5 
SS.A10A 11H5 
SS.B10A 11H4 

DSET.CAO 9A4 
OSET.CBO 9A3 
T204R31 9A2 

T204R51 10A6 
T204R61 9A5 
T204R91 9A6 

T304RB1 11A1 
T304RD1 10A5 
T304RE1 11F0 

T304R71 10A3 
T104L80 11A2 
T204L30 11A6 

DCLBSSIO 11A4 



1 



PART OF FS 5 

SPECIAL REGISTERS 



SYMBOL HO. 13 

SPECIAL REGISTERS C.HG. IH, IS.MS.SS 
(BITS 09 AND 01) 



EOPT 
OESIG LOC 

SPR09.01 06-10 



CODE 
FA1010 

FS INFO - 



ELEM 

IDENT 



LEAD 
DESIG 



FUNC TERM. 

007 
116 
209 



CR010 ?T6 
CR090 016 
DML1010 I 308 



DESTINATION 



2/S 



DML1090 I 
ES.LONO 1 
E2.L0F0 OT 
I 


118 
117 
115 


2/7 
7/22 
7/22 
5/14 


E2.L0N0 I 
F8204R31 I 
F8204R51 1 


317 

IC 

IC 


7/22 

3/8 

3/8 


FB304R81 1 
F8304R01 I 
FB304RE1 I 


IC 
IC 

IC 


3/8 
3/8 
3/8 


F8304R71 I 
F104L80 I 
F204L30A I 


IC 

003 

107 


3/8 

1/13 

1/13 


IGB01E0 
1GB01F0 
IG8011C I 


IC 
IC 
IC 


3/8 
3/8 

3/8 


IGB011D I 
IG8011E I 
IGB09E0 


IC 
IC 
IC 


3/8 
3/8 
3/8 


1GB09F0 
IGB091C I 
1GB0910 I 


IC 
IC 
IC 


3/8 
3/8 
3/8 


IGB091E I 
INTPRSO OT 
OT 


IC 

004 

204 


3/8 

5/14 

5/14 


ISUTILO I 

1S090 I 
MCHG8010 OT 


106 

306 
304 


7/21 

TO CONN CKT 

TO CONN CKT 

5/2 


MCHGB090 OT 
NCSSnCHG ; 
M0.2MS0 I 


104 

zcr 

018 


5/2 
9/4 
1/14 


HO0ML1C0 I 
MRF8TSE0 I 
MS010 


219 . 
316 S 
109 


1/12 
7/19 
8/3 


MS090 
SSBHCOA 
SSBHCOB 


309 
010 
315 


1/7,4/13 
7/19 


SSLONOA 
ST.CS010 I 
ST.CR090 


210 
318 
019 


7/19 
9/4 


TB204R31 I 
TB204R51 I 
TB204R61 1 


IC 
IC 
IC 


3/8 
3/8 
3/8 


TB204R91 I 
TB304RB1 I 
TB304R01 1 


IC 
IC 
IC 


3/8 
3/8 
3/8 


TB304RE1 I 
TB3C4R71 I 
T104L80 I 


IC 
IC 
Oil 


3/8 
3/8 
1/11 


T204L30A I 


009 


1/11 



NOTE 



202 
202 



202 
202 



202 



OPT 



CP INFO 



TERM. 
MOO 



LOC 



TGRDHGAO 10A8 

OCLASSIO 11A5 

TGROHGSO 10A9 

-Ot. AW 9H4 

CR.B10 9H3 

0HL1.A0 9A5 

0ML1.BO 9A2 

DSTBSSIO 11A3 

SS.8108 11H4 



DCL8SSI0 11A4 
F204R31 9A2 
F204R51 10A6 



F304RB1 
F304RD1 
F304RE1 

F304R71 
F1C4L80 
F204L30 

TM 
TBS 
GB.A31C 

G8.A01D 
G8.AD1A 
TA9 

TB9 

G8.BD1C 

G8.B010 

G8.B01A 
MK.ISBO 
HK.1SA0 



10E0 
10A4 
11A2 

10A2 
10AO 
9A2 

10H4 
10H3 
10A4 

9E0 

10A6 

10G7 

10G7 
10A3 
9E0 

10A5 
11H7 
11H7 



OSTISAIO 10A2 



OSTISBIO 
GSS.A10C 



GSS.810C 
SS5.HCKC 
CLRMSIO 

DM.1. CIO 
DSTASSIO 
MS.AIO 

MS. 810 

SS.A10A 

SS.A108 

SS.810A 

DSET.CAO 

OSET.CBO 

T204R31 
T204R51 
T204R61 

T204R91 
T304RB1 
T304R01 

T304RE1 
T304R71 
T104L80 



10A1 

11H6 

11H4 

11A1- 
10A6 

9A1 

11A5 
10H6 

10H5 
11H5 

J1H5 

11H4 

9A4 

9A3 

9A2 

10A6 

9A5 

9A6 

11A1 
1CA5 

11F0 
10A3 

11A2 



T204L30 11A6 



2 



T 



SYMBOL^ MO. t4 

SPECiAL REGISTERS C.HG. IN. IS.MS.SS 
(BITS 08 AND 00) 



EOPT 
OESIG LOC 

SPRC8.00 00-09 



LEAD 
DESIG 



FUNC TERM. 

007 
209 
316 



AME.OMEO- OT 

CROOO 

CR080 

OML1000 I 

DHL 1080 I 

ECL.A.00 1 

ES.LOFO I 

E2.L0F0 I 

FA204R31 I 

FA204R51 I 

FA304RB1 I 

FA304R01 I 

FA304RE1 I 

FA304R71 I 

F104L80 I 

F204L30A I 

IG800E0 

IGBOOFO 

IGB001C I 

IG80010 I 

IG8001E I 

IGB08E0 

IGB08F0 

IGB081C I 

1GB0S10 I 

IG8081E I 

INTPRSO OT 



315 
216 

016 

308 
118 
116 

117 
317 
IC 

IC 

IC 
IC 

IC 
IC 
003 

107 

IC 

IC 

IC 
IC 

IC 

IC 
IC 

IC 

IC 
IC 

204 



OT 

ISOOO I 

1S080 I 

MCHGBOOO OT 

MCHGB080 OT 

MCSSMCHO I 

MO.ZHSO I 

MOOML1C0 I 

MSOOO 

MSOSO 

SSAMEOA 

SSLOFOA 

SSLOFOB 

ST. CROOO I 
ST.CR080 

TA204R31 1 

TA204R51 I 

TA204R61 I 

TA204R91 ! 

TA304RB1 I 

TA304R01 1 

TA304RE1 I 

TA304R71 I 

T104L80 I 

T204L30A I 



CODE 
FA1010 

FS INFO - 



ELEM 

IDENT 



304 
106 
306 

304 
104 
207 

018 
219 
109 

309 
010 
210 

115 
318 
019 

IC 
IC 
IC 

IC 
IC 
IC 

IC 
IC 
Oil 

009 



DESTINATION 



5/10 



2/8 
2/7 
4/2 

7/22 
5/13 
3/9 

3/9 
3/9 
3/9 

3/9 

3/9 
1/13 

1/13 

3/9 

3/9 

3/9 
3/9 
3/9 

3/9 
3/9 
3/9 

3/9 

3/9 

5/7.5/8 

5/9.5/10 

5/11.5/12 

5/13 

5/3 

5/14 

TO CONN CKT 

TO CONN CKT 

5/2 
5/2 
9/4 

1/14 
1/12 
7/20 

4/1.4/3 

717 

♦/2.7/20 



9/4 



3/9 
3/9 
3/9 

3/9 
3/9 
3/9 

3/9 
3/9 
1/11 

1/11 



NOTE 



ill 



OPT 



CP INFO 



TERM. 
MOO 

TGROHGAO 
TGRDHGBO 
0STASS10 

SS.A10B 

CR.A10 

CR.810 

0HL1.A0 

DML1.80 
DCLASSIO 

DSTBSSIO 
DCL8SSI0 
F204R31 

F204R51 
F304RB1 
F304R01 

F304RE1 
F304R71 
F104LS0 

F204L30 
TA8 

TBS 

G8.A01C 
G8.A010 
GB.A01A 

TA9 
TB9 

GB.BOIC 

GB.BDD 
G8.B01A 
MK.ISAG 



LOC 

10AS 
10A9 
11A5 

11H5 

9H4 

9H3 

9A5 
9A2 
11A5 

11 A3 
11A4 
9A2 

10A6 
10E0 
10A4 

11A2 
10A2 
10A0 

9A2 

10H4 

10H3 

10A4 
9E0 
10 A*. 

10G7 
10G7 
10A3 

9E0 

10A5 

11H7 





MK.ISBO 

OSTISAIO 

OSTISBIO 


11H7 
10A2 

10A1 


202 
202 


GSS.A10C 
GSS.810C 

GSS.NCHO 


11H6 
11H4 
11A1 




CLRMSIO 

0ML1.CIO 
MS.AIO 


10A6 

9A1 

10H6 


202 
202 


MS. 810 

SS.A10A 

SS.B10A 


10H5 

11H5 
11H4 




SS.B10B 

DSET.CAO 

OSET.CBO 


11H4 

9A4 

9A3 




T204R31 
T204R51 
T204R61 


9A2 

10A6 

9A5 




T204R91 
T304RB1 
T304R01 


9A6 
11 A! 
10A5 




T304RE1 
T304R71 
T104L80 


11F0 
10A3 
11A2 



T2O4L30 11A6 
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PART OF FS 5 

SPECIAL REGISTERS 

COMPOSITE DIAGRAM I 

FUNCTION PARTITION OF SPECIAL REGISTERS 













DIRECT SET BY 3ACC ERRORS 










r 




"\ 












" 


; ' • ' > 




" 








/ 


















PH 


PL 


19 






10 


9 









ER 


SYM M 
OO- 
P/0 F 


0. 1 
22) 

A 1023 








. .-, . .' . . „..-..,.- 


. - - 


SYH NO. 2 

(10-25) 
P/Of FA1027 


-— 


.*. _ .- ... 


.....~* 


-~„- 



CIRCUIT OPERATION 

PS 5 CONTAINS A NUMBER OF SPECIAL REGISTERS THAT ARE DEDICATED 
FOR UNIQUE FUNCTIONS WITHIN THE 5ACC. NOTE THAT ThESE 
SPCtlAL REGISTERS ARE NOT DIRECTLY RELATED 10 THE SPECIAL 
REGISTER SH THAT IS DEF'NED IN 3ACC CENTRAL PANEL. THE 
FUNCTION OF THE SPECIAL REGISTERS III FS 5 IS A3 FOLLOWS: 

(1) ER - THE ERROR REGISTER BUFFERS ALL OF THE ERRORS 
FROM CHECK CIRCUITS WITHIN THE 3ACC AS WELL AS THE 
CHECK CIRCUITS COMING FROM THE MAIN STORE. 

(2) HG - THE HOLD GET REGISTER SAVES A POINTER INTO CALL 
STORE (TEMPORARY MEMORY) IN THE MAIN STORE THAT IN- 
DICATES THE LEVEL AT WHICH EACH SUBROUTINE IS EXECUT- 
ING. AS EACH SUBROUTINE IS CALLED THE HOLD GET LEVEL 
IS DECREMENTED, AND THE HG REGISTER POINTS TO A STARTING 
AODRESS OF A BLOCK OF 1& WORDS THAT USED TO SAVE THE 
PRESENT STATE OF THE MACHINE. 

(?) MS - THE MS REGISTER BUFFERS MAINTENANCE STATES THAT 
ARE USED TO SET UP TEST CONDITIONS WITHIN THE 3ACC. 
THESE TEST CONDITIONS ARE USEO BY DIAGNOSTIC PROGRAMS 
TO IDENTIFY THE LOCATION OF FAILING HARDWARE. 

(4) IS - THE INTERRUPT STATUS REGISTER BUFFERS INTERRUPTS. 
EACH BIT OF THE IS IS ASSIGNED A PRIORITY. THE 
LOWER THE BIT POSITION IN THE IS, THE HIGHER THE 
PRIORITY OF THE INTERRUPT. 

(?) IH - THE INTERRUPT MASK REGISTER ALLOWS INTERRUPTS 
TO BE MASKED OR BLOCKED SO THAT AN INTERRUPT OF 
HIGHER PRIORITY MAY BE SERVICED. 

(6) CR - THE C REGISTER IS A 20-BIT REGISTER THAT IS USEO 
AS A GENERAL PURPOSE REGISTER FOR THE HICROPROGRAMMER. 
IT IS TYPICALLY USEO TO BUFFER THE RESULTS OF OML 
OPERATIONS. 

(7) SS - THE SYSTEM STATUS REGISTER IS A 20-BIT REGISTER 
THAT CONTAINS SYSTEM STATE INFORMATION. 

IN ADOITION TO THE SPECIAL REGISTERS, FS ? CONTAINS THE 
"INTERRUPT ALLOW" LOGIC THAT DETERMINES WHEN AN INTERRUPT CAN 
BE SERVICED. THAT IS, INTERRUPTS CAN ONLY BE SERVICED WHEN 
THE BIN (BLOCK INTERRUPTS) FLIP-FLOP IS CLEARED. THE SETTING 
OF BIN BY THE INTERRUPT SERVING MICROCODE PERMITS ANY IN- 
TERRUPT, IHOEPENOENT OF ITS PRIORITY, TO BE RECORDED INTO THE 
SYSTEM ONCE THE INTERRUPT HAS BEEN RECOGNIZED. 
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INCLUDES SYH NO. (4-14) (8IT SLICED) 
SEE SHEET B5G0 
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PART OF FS 5 

SPECIAL REGISTERS 



COMPOSITE DIAGRAM 3 

ERROR (ER) REGISTER 
OUTPUT FROM 3A CC CHECK CIRCUITS SET BITS IN ER DIRECTLY 






TERM. MOO. 



STEROOIO 
STERO1I0 
STER02I0 
STER03IO 
STER04I0 
STER05I0 
STER06I0 
STER07I0 
STER08I0 
STERC9I0 



STERWU ERSERCQ.. i.008.).. 



STER11I1 
STER12I1 
STER13I1 

STER14I1 
STER15I1 
STER16I1 
STER1711 
STER18I1 
STER19I1 
STERPLI1 
STERPHI1 



NETNAME (PIN NO.) 



ER.T408O 

ER.F408O 

ER.IBPLU 

ER.GBPT0 

ER.OMLO 

ERMARPTO 

ER.CLKO 

ERSOERAO 

ERMARMTO 

ER.FNPTO 



(216) 
(116) 
(117) 
(317) 
(018) 
(218) 
(118) 
(318) 
(019) 
(219) 



ERSOERBO (208) 
ER.S0T20 (108) 
ER.BACKO (308) 



ERS1ERB0 

ERS1ERA0 

ER.S1T0O 

ER.I0CSO 

ERMCHPTO 

ERMCHHRO 

ER.IOHO 

ER.IOPTO 



(100) 
(300) 
(001) 
(201) 
(101) 
(301) 
(002) 
(202) 



TYPE OF ERROR CIRCUIT 



TO-FIELD 4-0UT-0F-8 DECODER ERROR 

FR0M-FIELD 4-OUT-0F-8 DECODER ERROR 

IB PARITY ERROR (PL FIELD ONLY) 

GATING BUS PARITY ERROR 

DML MATCH ERROR 

MAR PARITY ERROR 

CC CLOCK ERROR 

MY STORE ERROR A * 

MAR-RAR MATCHER ERROR 

FUNCTION REGISTER (DML) ERROR 

. MY STORE AND OTHER STORE ERROR C (READ PARITY ERROR) 



"STOP AND 
SWITCH" CLASS 



MY STORE ERROR B (WRITE PROTECT ERROR) 
MY STORE FAST TIME OUT (S 38-50 US.) 
BRANCH ALLOWED ERROR 

OTHER STORE ERROR A * 
OTHER STORE ERROR B (WRITE PROTECT) 
OTHER STORE FAST TIMEOUT (=38-50 US.) 
I/O MULTIPLE MAIN CHANNEL SELECT ERROR 
PROGRAM TIMER ERROR RECEIVED BY ON-LINE CC 
SWITCH ERROR RECEIVED BY ON-LINE CC 
I/O CHANNEL ERROR ** 
I/O PARITY ERROR 



>i INTERRUPT 
J CLASS 

I MRF 
CLASS 



INTERRUPT 
CLASS 









* STORE ERROR A INCLUDES ALL MAIN STORE ERRORS OTHER THAN READ PARITY 
ERRORS AND WRITE PROTECT ERRORS. 

"* INCLUDES All INTERNAL l/A CHANNEL ERRORS rt.bS THE 1/0-OM. MATCH ERROR. 









CIRCUIT OPERATION (CONT) 

THESE ERRORS ON AH INTERRUPT BASIS. NOTE THAT EACH 3A CC 
CONTAINS ITS OWN ER REGISTER, AND THEREFORE, IT IS POSSIBLE 
FOR THE OFF-LINE 3A CC TO INC'IR A FA1AL ERROR, A MRF ERROR 
OR AN INTERRUPT ERROR. (A RCAO PARITY ERROR IS NOT NORMALLY 
POSSIBLE IN THE OFF-LINE 3A CC .SINCE IT IS TYPICALLY IN A 
MICROCODE LOOP IN WHICH MAIN STORE IS NOT BEING ACCESSEO.) 
IF THESE ERRORS OCCUR IN THE OFF-LINE THEY WILL INVOKE A 
DIFFERENT RECOVERY STRATEGY THAN IN THE ON-LINE. FOR 
EXAMPLE, A FATAL ERROR IN THE OFF-LINE WILL INITIATE A 
"STOP AND SWITCH". THE SWITCH WILL BE TRANSMITTED TO THE 
OTHER ?A CC AND INSTEAD OF IT INITIALIZING, THE SWITCH 
MESSAGE WILL CAUSE AN INTERRUPT ERROR (BIT 19 OF ER) TO 
THE 3A CC THAT IS ALREADY ON-LINE. THUS, THE OPERATION OF 
THE ER IS IOENTICAL IN 80TH THE ON-LINE 3A CCS, BUT THE 
ACTION TAKEN IN ERROR RECOVERY IS DEPENDENT UPON THE STATE 
OF THE 3A CC*S WHEN THE ERRORS OCCUR. 

ERROR BIT 10, THE READ PARITY ERROR IN A STORE, CAUSES AN 
AUTOMATIC RECOVERY SEQUENCE THAT IN MOST CASES IS COM- 
PLETELY AUTONOMOUS AND TRANSPARENT TO SOFTWARE. FOR EX- 
AMPLE, WHEN THE SYSTEM IS IN THE OUPLEX MODE AND THE D0U8LE 
STORE READ RECOVERY MECHANISM IS USED, THE STORE ERROR C 
WILL TRIGGER A REREAD OF THE OFF-LINE STORE. IF THAT •■ 
WORD CAN BE READ CORRECTLY, NO OTHER SYSTEM RECOVERY "3 
TAKEN AND NORMAL PROCESSING CONTINUES WITH SUBSEQUENT READS 
COMING FROM THE ON-LINE STORE. FOR A STORE ERROR C THAT 
OCCURS WHEN IN SIMPLEX MODE, A TECHNIQUE CALLED COMPLEMENT 
CORRECTION IS USED. THIS TECHNIQUE INVOKES A SPECIAL 
MICROCODE ROUTINE THAT ATTEMPTS TO CORRECT THE WORD IN THE 
ON-LINE STORE, AND IF THIS CORRECTION CAN BE MADE, NO OTHER 
RECOVERY KECHANISM IS INVOKED (SEE SHEET 011). 
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CIRCUIT OPERATION; fOR COMPOSITE DIAGRAHS 2 AND 3 

COMPOSITE DIAGRAM 2 SHOWS THE ER REGISTER AND THE VARIOUS 
INPUTS AND OUTPUTS FROH THE ER REGISTER. AS SHOWN, THERE 
ARE i2 BITS IN THE ER REGISTER THAT ARE USEO TO BUFFER THE 
OUTPUT OF THE CHECK CIRCUITS WITHIN THE 5A CC A3 WELL AS 
SOME OF T"E ERRORS COMING FROM THE MAIN STORE. COMPOSITE 
DIAGRAM 3 LISTS EACH OF THESE ERRORS, THE NETNAME OF EACH 
OF THESE SIGNALS, AND THE TYPE OF ERROR CIRCUIT THAT ACTI- 
VATES EACH OF THEM. 

IN ADDITION TO THE DIRECT SET OF EACH BIT OF THE ER REGIS- 
TER FROM THE INDIVIDUAL CHECK CIRCUITS, THE ER REGISTER CAN 
BE LOADED FROH THE G8 WITH THE NORMAL TO-FIELD CONTROL. 
ALSO, THE ERROR REGISTER CAN BE READ 8Y GATING IT ONTO THE 
GB WITH THE FROH-FIELD CONTROL. IN AOOITION. THE ER REGIS- 
TER HAS TWO CONTROL SIGNALS THAT ARE UNIQUE To IT. ONE IS 
A SPECIAL SIGNAL THAT ALLOWS THE ERROR REGISTER TO 8E 
CLEARED VIA A MISCELLANEOUS DECODER CROSSPOINT. THE SECOND 
IS A CONTROL SIGNAL THAT ORIGINATES FROM THE MAINTENANCE 
CHANNEL (NETNAME MCER.MCO) THAT ALLOWS THE ER REGISTER TO 
BE GATED TO THE MAINTENANCE CHANNEL THIS ALLOWS THE ER 
REGISTER IN ONE 3A CC TO BE READ WITHOUT DISTURBING THE 3A CC 
WHOSE ER IS TO BE OBTAINED. 

THE OTHER IMPORTANT ASPECT OF THE ER REGISTER IS THE LOGIC 
ATTACHED TO THE OUTPUT OF GROUPS OF BITS IN THE ER REGIS- 
TER. THE BITS IN ER REGISTER ARE PLACED IN GROUPS OR 
CLASSES SO THAT APPROPRIATE ERROR RECOVERY PROCEDURE CAM 
BE USED FOR EACH GROUP OF ERRORS. THE FIRST AM) MOST SERI- 
OUS CLASS OF ERRORS ARE FORMED BY BITS 0-9 OF THE ER. 
NOTE THAT THESE BITS INPUT INTO AN OR GATE. THE OUTPUT OF 
THIS GATE IS USEO AS A SIGNAL THAT WILL "STOP AND SWITCH" 
A 5A CC IF ANY ONC OF THC BITS ARE ACTIVATED IN THE ER REG- 
ISTER. THIS CLASS OF ERRORS is KNOWN AS THE "FATAL ER- 
RORS". A FATAL ERROR WILL TYPICALLY CAUSE A "STOP AND 
SWITCH" OF THE ON-LINE 3A CC UNLESS THE BLOCK HARDWARE CHECK 
FLIP-FLOP IS SET OR THE ON-LINE IS "LOCKED ON-LINE" (SEE 
SHEET B7GG FOR ADDITIONAL DETAILS). 

ANOTHER CLASS OF ERRORS IS THE "REAO PARITY ERROR 7 ' ORIGI- 
NATING FROM THE MAIN STORE. BIT 10 OF THE ER REGISTER IS 
USED TO BUFFER THE READ PARITY ERROR SIGNAL, STORE ERROR C, 
COMING FROM THE MAIN STORE. STORE ERROR C WILL INITIATF. 
DEPENDING UPON WHETHER THE 3A CC IS OPERATING IN A DUPLEX 
OR A SIMPLEX MOOE, EITHER THE DOUBLE STORE READ OR THE COM- 
PLEMENT CORRECTION ERROR CORRECTION TECHNIQUE. BOTH OF 
THESE TECHNIQUES WILL ATTEMPT TO CORRECT THE WORD ON WHICH 
THE READ PARITY ERROR WAS FOUND. IF SUCCESSFUL, IN- 
STRUCTION PROCESSING FLOW WILL CONTINUE UNINTERRUPTED (FOP 
ADDITIONAL DETAILS SEE SHEET B4GN). 

BITS 11 THROUGH 13 FORM ANOTHER CLASS OF ERRORS CALLED THE 
"MRF" CLASS. IF ANY ONE OF THE ERRORS IN THIS GROUP ARE 
ACTIVE, THE 3A CC, CONTAINING THIS ERROR WILL INITIALIZE. 
SIMILAR TO THE FATAL ERRORS A 5A CC WILL INiflALIZt ONLY IF 
BLOCK HARDWARE CHECK IS NOT SET. (SEE SHEET B7GG). 

BITS 14 THROUGH 19 PLUS PL AND PH OF THE ER REGISTER FORM 
THE "INTERRUPT" CLASS OF ERRORS. rtESE ERRORS WILL GEN- 
ERATE AN INTERRUPT. THE INTERRUPT THAT IS GENERATED, IS 
INTERRUPT LEVEL 5, (i .«., SIGNAL ERI SETS BIT 5 OF THE 
IS REGISTER). 

THE PARTITIONING OF THE BITS OF THE ER REGISTER IN THE 
MANNER DESCRIBED ALLOWS SYSTEM RECOVERY PROCEDURES TO BE 
MATCHED TO THE SERIOUSNESS OF THE ERROR THAT HAS OCCURRED. 
FOR EXAMPLE, THE FATAL ERRORS ARE TYPICALLY CAUSED BY A 
PROBLEM IN THE ON-LINE 3A CC THAT WILL PREVENT IT FROM CON- 
TINUING TO EXECUTE PROPERLY. THEREFORE, A "STOP AND 
SWITCH" TO THE OTHER 3A CC IS IN OROER. THE MRF TYPE OF 
ERROR RESULTS IN INITIALIZING THE 3A CC IN WHICH THE MRF 
ERROR OCCURRED. THIS TYPE OF ERROR MAY BE CAUSED BY AN 
ABNORMAL SOFTWARE STATE OR POSSIBLY AN ERROR IN THE OFF- 
LINE STORE WHICH WAS CAUSED WHEN ISSUING WRITES TO BOTH 
STORES- HENCE THE INITIALIZATION OF THE ON-LINE 3A CC 
SHOULD BE PERFORMED INSTEAD OF SWITCHING TO THE OFF-LINE 
WHICH HAY HAVE A PROBLEM IN ITS STORf . THE INTERRUPT CLASS 
OF ERRORS ARE TYPICALLY ERRORS THAT ARE GENERATED FROM 
HARDWARE, EXTERNAL TO THE CORE OF THE 3A CC, FOR EXAMPLE, 
I/O PARITY ERRORS. THESE ERRORS DO NOT NECESSARILY INHIBIT 
A 3A CC FROM EXECUTING PROPERLY AND, THEREFORE, CAN BE 
TREATED IN A MORE GRACEFUL MANNER THAN A "STOP AND SWITCH" 
OR AN INITIALIZATION. HENCE. LESS INFORMATION OR DIS- 
RUPTION TO NORMAL SYSTEM OPERATION IS CAUSED BY TREATING 
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OIRECT CLEAT OF ALL 
BJTS OF.HS (NEECED..BY 
HRF SIGNAL-SEE SHEET B7GG) 



ms.-O r maintenance STATE SIGNALS TO SET 
TEST CONDITIONS WITHIN 3A CC 



DIRECT SET TO INDIVIDUAL 
BITS OF IS REGISTER 
(INTERRUPTS ENTER HERE) 
(SEE SHEET B5GE) 
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SPECIAL REGISTERS 

COMPOSITE DIAGRAM 4 

BASIC GATING PATHS FOR SPECIAL REGISTERS 



L_CIRCUIT PACK BIT 
SLICING OF HG, MS, 
IS, IH, CR, ANO SS 
REGISTER 



] 



INTPRSO f*TO INTERRUPT SERVICING LOGIcl 
— "|_(SEE FS 7, SHEET B5GE) 

St!cRO0O JoiRECT SET INPUTS TO INDIVIDUAL BITS 

. OF CR REGISTER (SEE SHEET B9GE) 

DKL1.B0JJ L. 

WL1.A0, ^1(19-00)0 [SEE Sf€ET 32^-, 



TABLE A 



i 



DIRECT SET AND CLEAR INPUTS TO 
INDIVIDUAL BITS OF SS REGISTER 
(SEE SHEET B5GF) 



'] 



SPECIAL 
REGISTER 



HG 

MS 

IS-S 

IS-R 

IH 

CR 

SS-S 



SS-R 



CIRCUIT OPERATION 

COMPOSITE DIAGRAM. 4 OUTLINES THE BASIC GATING PATHS FOR 
THE SPECIAL REGISTERS OTHER THAN THE ER. AS INDICATED.ALL 
OF THE SPECIAL REGISTERS HAVE THE NORMAL ACCESS TO THE G8 
USING ,"HE TO AND FROM FIELO. TABLE A SHOWS THE TO-Afffl 
FROM-FIELD ASSIGWENTS FOR EACH OF THESE SPECIAL REGISTERS. 



THE IS AND SS REGISTERS REQUIRE SPECIAL TO-FIELO CROSSPOINTS. 
WHEN THE NORMAL METHOD OF GATING WITH THE CLEAR ANO GATE 
TECHNIQUE IS USED, 1HE REGISTER THAT IS GATED INTO CAN PASS 
THROUGH INTERMEDIATE STATES. FOR EXAMPLE. IF A REGISTER CONTAINS 
ALL ONES ANO IT IS TO BE LOAOED WITH ALL ONES FROM THE GB. IT 
IS POSSIBLE FOR THE REGISTER TO MOMENTARILY GO TO ALL ZEROS 
BEFORE ALL ONES ARE HADED INTO IT FROM THE Gd. SINCE THE 
IS AND THE SS REGISTERS HAVE THEIR OUTPUTS DIRECTLY CON- 
NECTED TO LOGIC THAT WILL NOT PERMIT THESE TRANSIENT TYPE 
CONDITIONS, A SPECIAL GATING TECHNIQUE IS PROVIDED WHEN 
GATING TO THESE TWO REGISTERS. THIS TECHNIQUE CONSISTS OF 
ASSIGNING A TO FIELD THAT PERMITS GATING TO THE SET SIDE 
ONLY OF THE SS (OR IS) REGISTER ANO ANOTHER TO FIELD THAT 
PERMITS GATING TO THE RESET SIDE ONLY OF SS (OR IS) REGISTER. 
BY PLACING DATA ON THE G8 THAT CORRESPONDS TO THE BIT 
POSITION OF THE REGISTER THAT IS TO 8E SET OR CLEARED 
ANO THEN ENABLING AN APPROPRIATE TO-FIELO CR0S5P0INT, INDIVI- 
DUAL OR GROUPS OF THESE REGISTER BITS CAN BE SET OR CLEARED 
WITHOUT CAUSING A MOMENTARY CHANGE OF STATE. 

BECAUSE OF THE CRITICAL NATURE OF THE MS REGISTER (ITS EFFECTS 
ON THE NORMAL OPERATION Or THE ON-LINE 3A CC) IT HAS A SPECIAL 
CLEAR INPUT [MD.ZMS01 WHICH IS USED TO CLEAR THE MS REGIS- 
TER DURING INITIALIZATION. ALSfc, THERE ARE OIRECT OUTPUTS 
FROM EACH BIT OF THE MS REGISTER THAT ARE DISTRIBUTED 
THROUGHOUT THE 3A CC TO SET UP MAINTENANCE STATE CONDITIONS 
TO AID IN SOFTWARE DIAGNOSTICS. 

THE C REGISTER IS USED AS A GENERAL PURPOSE REGISTER FOR 
THE MICROPROGRAMMER. IT ALSO HAS A SPECIAL INPUT FROM 0ML1 
TO IT TO ALLOW THE REDUNOANT COPY OF THE DHL LOGIC TO BE 
GATED INTO IT. THIS IS USED FOR MAINTENANCE PURPOSES 
TO GAIN ACCESS TO DML1. NOTE THAT DMLO I (PUTS TO THE GB 
WHEREAS DML1 ONLY INPUTS TO THE OML MATCHER WHICH INSURES 
THAT DML1 AND QMLO PERFORM IOENTICAL FUNCTIONS. HENCE, 
MAINTENANCE ACCESS IS REQUIRED FOR DML1. IN AODITION, 
THERE ARE DIRECT SET INPUTS TO THE LOW-ORDER BITS OF THE CR 
REGISTER THAT ARE USED IN CONJUNCTION WITH THE MAINTENANCE 
CHANNEL (MCH). A CONTROL FUNCTION IN THE MCH ALLOWS VARIOUS 
STATES CONTAINED WITHIN THE MCH TO BE GATED TO THE CR REG- 
ISTER. NOTE THAT THIS FUNCTION ONLY SETS BITS OF THE CR 
REGISTER. THEREFORE, BEFORE THIS FUNCTION CAN BE USED 
THE CR REGISTER MUST BE CLEARED IN OROER TO OBTAIN VALID 
RESULTS. THIS FUNCTION IS ONLY PERFORMED IN AN OFF-LINE 
J A CC. 

THE HG REGISTER HAS NO OTHER ACCESS EXCEPT FOR THE NORMAL TO- 
ANO FROM-FiaO CONTROL ACCESS TO THE GB. THE HG IS MAINLY 
MAMPULATEO BY THE MICROPROGRAMMER. THAT IS, THE MAIN MEMORY 
PROGRAMMER CANNOT CHANGE ITS CONTENTS. THE ONE EXCEPTION TO 
THIS IS VIA MICROINTERPRET WHICH ALL WS MAIN MEMORY INITIALI- 
ZATION PROGRAMS TO PRESET THE HG LEVEL. FROM THAT POINT ON, 
WITH A FEW EXCEPTIONS, THE HG TENDS TO BE DECREMENTED OR IN- 
CREMENTED ONLY BY THE MICROPROGRAMMER WHEN SCEROUTINES ARE 
INVOLVED. FOR A DETAILED DESCRIPTION OF T HE SS ANO THE IS, 
IM REGISTERS SEE SHEET B5GF AND 85GE RESPECTIVELY. 



TO-AND-FROH FIELD DECODER ASSIGNMENTS 



GB X SPECIAL REGISTER 

(TO-FIELO PAIR) 

NETNAME (PIN Nfl.) 



(OO9),T204R5OA 
(011),T#4RO0A 



(013) 
(301) 



T204L3OA 

T104L8O 

T204L3OA 

T204L3OA 

T1U4L80 

T204L3O 

XT204L3OB 
T104L8O 

XT104L8O 



T104L8O (O11),T304RBOA (002) 
XT1U4L80 (015),T3U4R808 (215). 



OO9)',T204R9OA (112)> 

,OO9),T204R6OA (312)J 

(O1l),T304R7AO (202) 

{0O9),T2«4R3OA (213) 

(117),T2«4R30C (118) 

(011),T3*tREOA (101) 

(015),T3«4RE06 (115) - 



SPECIAL REGISTER X GB 
(FROM-FIELD PAIR) 
NETNAME (PIN N8.) 



F2U4L30A (107), F204R5OA (110) 
FIWLSO (003>. F304RDOA (300) 
F104L8O (003), F324RB0B (001! 

F104L8O (003), F304R7OA (201) 

F2*M.50A (107), F2lrf4R30A (510) 

XF2d4L>08 (213), F204R3OC (311) 

F104L8O (003), F304REOA (100) 

Xfl94L80 (312),-TF304REOB (013) 

I.F304REOA (013) 
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SEE TABLE A 
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INTERRUPT PRESENT SIGNAL 



3L0CK fSSBINOA 

INTERRUPT 
SERVICING 
VIA THE BIN 
FLIP-FL0P (BIT |P11 
2 0F THE SS) f 



INTPRSO 



INTRPIO 



BINIO 



o-o 




P101 
P10 



SYH N0. 3 

(02-25) 
P/0 FA1032 




INTERRUPT 
ALLOW 
LOGIC 



P10 



-IHTRPB 



. INTRPO 

'THIS SIGNAL T0GETHER WITH THE ALL-ZER0S DETECT0R ACTIVE L0AOS* 
THE INTERRUPT HICR0C0OE ADDRESS INT0 MAR (SEE SHEET B1GH) ) 



CIRCUIT OPERATION 

ALL INTERRUPTS THAT ENTER THE 5A CC ARE BUFFERED IN A REGISTER 
CALLED INTERRUPT SET REGISTER (IS). THEREFORE, EACH BIT OF THE 
IS REGISTER HAS A DIRECT SET INPUT THROUGH WHICH AN INTERRUPT 
ENTERS. NOTE THAT THE IS REGISTER HAS 16 DATA BITS AND AS SUCH 
THERE ARE 16 DIFFERENT INTERRUPT LEVELS. THE LEVELS ARE AS- 
SIGNED POSITIONAL PRIORITY wlTH THE LOW-ORDER BIT OF THE IS 
(BIT 0) BEING ASSIGNED THE HIGHEST PRIORITY INTERRUPT LEVEL. 
NOTE ALSO THAT THE TWO PARITY BITS OF THE IS REGISTER CANNOT 
BE USED TO BUFFER INTERRUPTS. 

THERE ARE TWO MAJOR SOURCES OF INTERRUPTS. THOSE THAT COME FROM 
INTERNAL SOURCES AND THOSE INTERRUPTS THAT COHE FROM EXTERNAL 
SOURCES. THE EXTERNAL SOURCES ARE TYPICALLY BUFFEREO THROUGH 
TRANSFORMERS THAT PERFORM AN ISOLATION FUNCTION ON SIGNALS EN- 
TERING THE ?A CC. THIS ISOLATION PREVENTS FAULTS THAT HAY OC- 
CUR AT THE INTERRUPT SOURCE FROM EFFECTING THE 3A CC ITSELF. 
THE TYPICAL EXTERNAL INTERRUPT SOURCES ARE THE TTY AND T'€ TDC. 
ONE OF THE EXTERNAL SOURCES THAT IS NOT BUFFERED THROUGH A 
TRANSFORMER IS THE INTERRUPT FROM THE OTHER 3A CC. THIS INTER- 
RUPT OBTAINS ITS ISOLATION BY GOING THROUGH THE BUS PROTECTION 
CIRCUITRY SHOWN IN FS 13 AND THEREFORE, THE TRANSFORMER ISOLA- 
TION SHOWN IN SYMBOL 17 OF FS 7 IS NOT REQUIRED. TABLE A SHOWS 
EACH OF THE 16 INTERRUPT LEVELS, THE NETNAME OF THE SIGNAL THAT 
INPUTS TO EACH OF THESE INTERRUPT LEVEL POSITIONS AND WHETHER 
THEY ARE EXTERNAL OR INTERNAL SOURCES. IT ALSO OESCRIBES THE 
FUNCTION OF EACH OF THE INTERRUPT SOURCES. NOTE THAT INTERRUPTS 
ARE GENERATED FROM PULSED SOURCES (* 150-NS TO 5-US PULSE 
WIDTH). IF AN INTERRUPT IS A DC LEVEL IT WILL 3E TREATED AS A 
STUCK INTERRUPT AND THE APPRCHIATE ACTION WOULD BE TAKEN 
(i.e., IM BIT WILL BE SET). 

IN ADOITION TO THE IS REGISTER, AN IM REGISTER IS oiED. THE 
PURPOSE OF THE IM REGISTER IS TO PROVIDE THE CAPABILITY OF 
INHIBITING ANY GIVEN INTERRUPT LEVEL FROM OCCURING. THIS 
TYPICALLY ALLOWS HIGHER PRIORITY INTERRUPTS TO INHIBIT THE 
SERVICING OF LOWER PRIORITY INTERRUPTS UNTIL THE HIGHER PRI- 
ORITY INTERRUPT HAS BEEN COMPLETELY FINISHED. AS SHOWN IN 
C0.-1P0SITE DIAGRAM 5, THE INHIBITING OF THE INDIVIDUAL BITS 
OF THE IS BY THE IM IS PERFORMED WITHIN THE BIT SLICED CIR- 
CUIT PACKS. ONLY THE OR OF THE AND OF EACH OF THE RE- 
SPECTIVE BITS OF THE IS AM) THE IM REGISTERS APPEAR ON THE 

TABLE A 



CIRCUIT OPERATION (CONT) 

BACKPLANE Of; A NET CALLED INTPRSO. WHEN THIS NET IS AC- 
TIVATED (i.e., LOW) AN INTERRUPT HAS CNTEREO THE IS AND 
IT IS NOT BLOCKED FROM BEING SERVICED BY THE IM. THE 
SIGNAL THEH ENTERS THE "INTERRUPT ALLOW" LOGIC SHOWN IN 
SYMBOL 3. 

THE INTERRUPT ALLOW LOGIC DETERMINES WHETHER ANY IN- 
TERRUPT r.\H PRESENTLY BE SERVICED. A FLIP-FLOP CALLED 
THE BIN FLIP-FLOP IS USED TO INHIBIT ANY INTERRUPT FROM 
BEING SERVICED. THE PURPCSE OF THE BIN FLiP-FLOP IS TO 
ALLOW A GIVEN INTERRUPT THAT HAS BEEN STARTEO TO BE 
SERVICED, TO FINISH THE INITIAL PROCESSING ON THE IN- 
TERRUPT BEFORE THE INSTRUCTION STREAM SERVICING THE IN- 
TERRUPT IS RE INTERRUPTED. THAT IS, WHEN ANY INTERRUPT 
IS SERVICED, NO MATTER WHAT ITS PRIORITY, THERE IS SOME 
INITIAL BOOKKEEPING THAT MUST BE PERFORMED TO RECORD 
THE PRESENCE OF THAT INTERRUPT. THIS INITIAL BOOKKEEP- 
ING MUST BE PERFORMED IN ITS ENTIRETY BEFORE AMOTHiR 
INTERRUPT IS ALLOWEO INTO THE SYSTEM. THE SETTING Of 
BIN ALLOWS THIS INITIAL RECORDING TO TAKE PLACE. ONCE 
THIS RECORDING HAS TAKEN PLACE, BIN IS CLEARED BY A 
SOFTWARE CONTROL FUNCTION AND AMY INTERRUPTS THAT HAVE 
NOT BEEN HASKEO BY THE IM REGISfER CAN THEN BE SERV- 
ICED. IN ADOITION, THE INTERRUPT ALLOW LOGIC PERFORMS 
A CLOCKING FUNCTION ON THE INTERRUPT PRESENT SIGNAL. 
THAT IS, SINCE INTERRUPTS CAN ENTER ASYNCHRONOUSL" TO 
THE BASIC TIHING IN A 3A CC, IT IS NECESSARY TO STROBE 
THE INTERRUPT PRESENT SIGNAL INTO A FLIP-FLOP (INTRPB) 
SO IT WILL BE STABLE AT THE TIME THE HARDWARE IN THE 
3A CC SAMaES FOR INTERRUPTS TO BE SERVICED. 

INTERRUPTS IN THE 3A CC ARE SERVICED AT THE END OF IN- 
STRUCTION SEQUENCES. THE EMO OF AN INSTRUCTION SE- 
QUENCE IS SIGNIFIED BY HAVING ALL ZEROS IN THE NEXT 
ADDRESS FIELD OF THE LAST HICROSTRUCTION OF THAT IN- 
STRUCTION SEQUENCE. FOR A DETAILED DESCRIPTION OF 
THE OPERATION OF THE ACTUAL SERVICING OF INTERRUPTS 
SEE SHEET B1GH. 
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NETNAME 
(INT0 IS) 
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INTERNAL(IN) 
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EXTERNAL(EX) 
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ISUTILO 




SPARE »• 

UTIiriY SYSTEM INTERRUPT ( TEST INPUT! 


EX 
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IS020 
ISPANMTO 




VARE» 

3A CC PANEL MATCH INTERRUPT 


IN 
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3A CC ERR0R CIRCUIT INTERRUPT 


IN 


6 
7 
8 
9 
10 


IS060 

IS0CCIO 

IS030 

15090 

ISTTYEO 




SPARE ■»' 

0THER 3A CC INTERRUPT 
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THIS EXTERNAL INTERRUPT 0RIGINATES FR* 
THE 0THER 3A CC ANO IT IS TRANSMITTED BY 
0NE 0F THE SPARE SIGNAL LEADS IN THE MAIN 
ST0RE BUS. IT IS THE 0NLY EXTERNAL IN- 
TERRUPT THAT IS N0T IS0LATED BY TRANSF0RMER 
COUPLING, BUT SINCE THIS SIGNAL PASSES 
THR0UGH THE FUSE PR0TECTI0N PACKS (SEE SHT 
B13GA) IT IS IS0LATED FOR CATASTROPHIC 
FAULTS («••• EXCESSIVE V0LTAGE) 

CONNECTORS ARE AVAILABLE FOR WIRING THESE 
SPARE INTERRUPTS TO THE INPUTS OF THE 
TRANSFORMERS. SEE CAD 1, ELEMENT H. ADDI- 
TIONAL WIRING MUST BE PROVIDED TO CONNECT 
THE SET INPUTS OF THE IS. SEE CAO 1, aE- 
MENT P. 



PART 0F FS 5 
C0MP0SITE OIAGRAM 5 



3A CENTRAL C0NTR0L 



r- : 



BELL LABORATORIES 



DUG SIZE 
6S 



S0-IC900-0I 



l-UI (J 



T 



ISSUE 

5A 



B56E 









- 






i '- 

i 

■ - 



. 






G 



I - 1M1 111 - 7J| 



PART OF FS 5 

SPECIAL REGISTERS 

COMPOSITE DIAGRAM 6 

SYSTEM STATUS REGISTER 
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(SEE SHEET B5GG) 
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CIRCUIT OPERATION FOR COMPOSITE DIAGRAM 6 

THE SYSTEM STATUS (SS) REGISTER CONTAINS A NUMBER OF KEY 
STATUS FLIP-FLOPS USED 8Y THE 3A CC TO DEFINE BASIC MOOES 
OR OPERATIONAL STATES OF THE SYSTEH. EACH BIT OF THE SS 
REGISTER, EXCEPT FOR BITS 16 AND 17, HAVE DIRECT SET ANO 
OIRECT CLEAR INPUTS. THIS ALLOWS VARIOUS CONDITIONS OR 
CONTROL SIGNALS FROM THE 3A CC TO IMMEDIATELY EFFECT THE 
STATE OF THE RESPECTIVE BITS OF THE SS. ALSO, EACH OF THE 
BITS OF THE SS REGISTER HAVE A DIRECT OUTPUT THAT IS USED TO 
CONTROL VARIOUS MODES OR FUNCTIONS IN M CC. THE FOLLOWING 
IS A LIST OF THOSE 8ITS OF THE SS REGISTER ANO A DEFINITION 
OF THEIR USE. THEY ARE LISTED IN THE ORDER THEY ARE CON- 
TAINED IN THE SS. 

AME - THE ADORESS MATCH ENABLE BIT ENABLES THE AOORESS 

MATCH REGISTERS. THE AOORESS MATCH REGISTERS, THE 
AK ANO THE AI REGISTERS ARE USED TO PERFORM ADORESS 
MATCHES ON THE CONTENTS OF THE MAIN STORE ADDRESS 
BUS. IF A VALID MATCH OCCURS AND THE ADDRESS MATCH 
ENABLE BIT IS SET, AN INTERRUPT IS GENERATED (IS 
BIT 5). SEE SHEET B8GE FOR A DESCRIPTION OF THE 
ADDRESS MATCH REGISTERS. 

BHC - THE BLOCK HARDWARE CHECK BIT IS USED TO INHIBIT 

THE OUTPUT OF HARDWARE CHECK CIRCUITS IN THE 3A CC. 
THIS INHIBITING ALLOWS THE ERROR TO BE RECOROED BUT 
DISALLOWS ANY AUTOMATIC ERROR RECOVERY PROCEDURES 
THAT MAY BE INVOKED, (SEE SHEET B7GG). NOTE THE 
8HC ONLY EFFECTS FATAL ERRORS AND MRF ERRORS ANO 
DOES NOT EFFECT READ PARITY ERRORS OR INTERRUPT 
ERRORS. BOTH OF THESE RECOVERY STRATEGIES HAVE 
THEIR OWN INDIVIDUAL INHIBIT CAPABILITY. 

BIN - THE BIN a IP-FLOP PREVENTS ANY INTERRUPTS FROM 

BEING SERVICED UNTIL THE BIN FLIP-FLOP IS CLEAREO, 
(SEE SHEET B5GE). 

BTC - THE BLOCK TIMER CHECK FLIP-FLOP PREVENTS THE PRO- 
GRAM TIMER (PT) AND THE TIMING COUNTER (TC) FROM 
EXECUTING. WHILE THE BTC FLIP-ROP IS SET NEITHER 
THE TC NOR THE PT REGISTERS WlL. BE INCREMENTED. IN 
ADDITION NO PT INITIALIZATION CAN TAKE PLACE. NOTE 
THAT THERE IS A SPECIAL BACKUP TIMER THAT WILL CLEAR 
THE BTC FLIP-ROP IF IT HAS BEEN SET FOR MORE THAN 
30 MILLISECONDS, (SEE SHEET B8GE). 

DME - THE DATA MATCH ENABLE BIT OPERATION IS SIMILAR TO 
THE AME BIT. WHEN THE DME BIT IS SET, IT ALLOWS A 
DATA MATCH FUNCTION TO BE PERFORMED ON THE CONTENTS 
OF THE MAIN STORE DATA BUS. IF A MATCH OCCURS AN 
INTERRUPT IS GENERATED (IS BIT 3) IF THE DME BIT 
IS SET, (SEE SHEET B7GF). 

HLT - THE HALT BIT IS USED TO INDICATE THAT THE 3ft CC IS 
IN THE HALT MODE. THE HALT MODE IS DEFINEO AS A 
STATE WHERE THE 3A CC IS LOOPING ON A UNIQUE 
SEQUENCE OF MICROINSTRUCTIONS CALLED THE HALT LOOP. 
IN THE HALT LOOP, THE ONLY FUNCTION THE MICROCODE 
PERFORMS IS TO CHECK FOR THE PRESENCE OF INTERRUPTS. 
IF AN INTERRUPT IS PRESENT THE MICROCONTROL WILL 
SERVICE IT. THE HALT LOOP IS TYPICALLY THE MODE 
IN WHICH THE OFF-LINE 3A CC IS NORMALLY RUN. 

ISC 1 
AND 

ISC 2-THE ISC BITS ARE USED TO RECORO THE LEVEL OF 

INITIALIZATION BY THE MICROCODE ANO THE FUNCTION 
THAT IS TO BE PERFORMED BY THE MICROCODE WHEN AT 
THIS LEVEL OF INITIALIZATION. IF ISC 1 =0 AND 
ISC 2 « THE MICROCODE WILL TRANSFER CONTROL TO 
LOCATION 0(4)) IN MAIN MEMORY. AT LOCATION 40 AN 
INITIALIZATION PROGRAM WILL CONTINUE INITIAI I7ATI0N. 
IF ISC 1 = 1 AND ISC 2-0, THEN THE 3A CC THAT IS 
INITIALIZING WILL STOP AND SWITCH TO THE OFF-LINE 

... 3A CC IN AN ATTEMPT TO HAVE IT INITIALIZE THE SYSTEM. 

IF ISC 1 - 1 AND ISC i - 1. THEN THE HICROCOOE WILL 
RELOAD MEMORY FROM THE TAPE CARTRIDGE. 

L8F - THE LOCK OFF-LINE FLIP-FLOP WHEN SET INDICATES THAT 
THE 3AXC IN WHICH THIS BIT IS SET IS LOCKED OFF- 
LINE. THE LBF RIP-FLOP WHEN SET INHIBITS THE I/» 
IN THE 3A CC IN WHICH IT IS LOCATED, (SEE SHEET 
B7GH). 

LBN -THE LOCK ON-LINE FLIP-FLOP WHEN SET INOICATES THE 
3A CC IN WHICH IT IS LOCATED IS LOCKED ON-LINE. 
NOTE THAT IF ONE 3A CC IS LOCKED ON-LINE BY DEFINI- 
TION. THE OTHER 3A CC IS LOCKED OFF-LINE. THE 
\M FLIP-FLOP WHEN SET WILL RESULT IN ANY "STOP ANO 
SWITCH" FUNCTION CAUSING A MRF INSTEAD OF THE "STOP 
AND SWITCH" (SEE SHEET B7GG). 



CIRCUIT OPERATION (CONT) 

MAN - THE MANUAL BIT INOICATES THAT THE 3A CC IS IN THE 

MANUAL HOOE. THE MANUAL BIT IS CONTROLLED DIRECT- 
LY ANO EXCLUSIVELY BY THE MANUAL KEY ON A 3A CC PANEL. 
WHEN IN THE MANUAL MODE, 3A CC PANEL FUNCTIONS ARE 
PERMITTED (SEE SHEET B70B). THIS BIT ALSO DETER- 
MINES WHETHER THE OFF-LINE CONTROL COMPLEX IS AVAIL- 
ABLE FOR DUPLEX OPERATION, (WHETHER THE OFF-LINE 
MAIN STORE CAN BE KEPT IN THE UPDATE MOOEV THAT IS, 
IF THE OFF-LINE 3A CC IS NOT IN THE MANUAL MODE ANO 
THE OFF-LINE IS NOT REMOVED FROM SERVICE BECAUSE OF A 
FAILURE CONDITION, WRITE COMMANOS WILL BE ISSUED TO 
DOTH THE ON-LINE ANO OFF-LINE STORES. 

MINT - THE MICRO INTERPRET BIT DEFINES THE 3A CC TO BE IN THE 
MICRO INTERPRET MODE (MINT). WHEN IN THIS MOOE IN- 
STRUCTIONS THAT ARE FETCHED FROM MAIN MEMORY ARE 
GATED FROM THE SIR TO THE MIR TO- AND FROH-FIELDS 
INSTEAD OF FROM THE SIR TO THE MAR AND IB (FOR DETAILS 
SEE SHEET 81 GH). 

CC - THE CC RIP-FLOP DETERMINES WHICH 3A CC IS ON-LINE 
AND WHICH 3A CC IS IN STANDBY. IF THE CC FLIP-FLOP 
IS SET THE 3A CC IN WHICH IT IS FOUND IS ON-LINE 
ANO VICE VERSA. 

REJ - THE REJECT BIT IS USED BY THE MICROCOOE THAT OP- 
ERATES THE 3A CC PANEL TO INDICATE THAT AN INVALID 
COMBINATION OF FUNCTIONS HAS BEEN REQUESTED. 

STOP - THE STOP FLIP-FLOP IS USED TO INHIBIT THE FUNCTiCN- 
ING OF A 3A CC. IT IS TYPICALLY USED WHEN AN ERROR 
CONDITION IS ENCOUNTERED IN A 3A CC TO INHIBIT IT 
FROM PERFORMING ANY FURTHER FUNCTIONS. IN ADOITiON 
THE STOP FLIP-ROP IS SET TO ALLOW MAINTENANCE ACCESS 
TO THE OUTPUT OF THE MICROPROGRAM STORE. THAT IS, 
WHEN THE 3A CC IS STOPPED A SPECIAL ADDRESS IS JAMMED 
INTO THE MAR REGISTER. THIS AOORESS CONTAINS ALL 
ZEROS. WITH ALL ZEROS COMING FROM THE OUTPUT OF 
THE MICROSTORE THE MAINTENANCE CHANNEL HAS THE ABILITY 
TO OR ITS CONTENTS ONTO THE OUTPUT OF THE MICROSTORE 
WITHOUT PERFORMING ANY OTHER INHIBIT FUNCTION ON THE 
MICROSTORE ITSELF. IN THIS MANNER, THE MCH CAN PER- 
FORM MICROINSTRUCTIONS USING WMICROCONTROL HARD- 
WARE DIRECTLY. 

DISA - THE DISABLE BIT IN THE SS REGISTER IS USED AS READ 
ONLY ACCESS FOR THE DISABLE RIP-FLOP. THE DISABLE 
BIT IN THE SS IS HARO WIRED TO THE OUTPUT OF THE 
DISABLED RIP-ROP DESCRIBED IN FS 7 SHEET P76H. 

PRI - THE PRIVILEGE MODE BIT IS USED FOR CERTAIN APPLICA- 
TIONS OF THE 3A CC THAT REQUIRE A PRIVILEGE MOOF FOR 
INSTRUCTION EXECUTION. 

DISP - THE DISPLAY BIT IS USED TO CONDITIONALLY GATE THE 
GB TO THE DISPLAY BUFFER (DB) REGISTER. THE OB 
REGISTER APPEARS ON THE FRONT OF THE 3A CC CONTROL 
PANEL. WHEN THE DISPLAY BIT IS SET, THE NEXT PRO- 
GRAM ADORESS, PLUS ONE, OF EVERY BRANCH INSTRUCTION 
ADDRESS IS DISPLAYED ON THE 3A CC CONTROL PANEL IN 
THE OB REGISTER (SEE SHEET B7GC). THIS PROVIDES 
A ONE WORO TRANSFER TRACE OF MAIN MEMORY PROGRAMS 
WHEN THE DISPLAY BIT IS SET. 
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IPLTRK 



CC 

AND 

CC 1 

BITS 



THE BLOCK BUS PARITY CHECK BIT WHEN SET IS USED TO 
INHIBIT THE GB PARITY CHECK FUNCTION. THIS BIT IS 
TYPICALLY SET SO AS TO ALLOW REGISTERS WITH BAD 
PARITY TO BE GATED ONTO THE GB SO AS TO NOT CAUSE A 
GB D ARITY ERROR (SEE SHEET B6GF). 

THE IPL TRACK BIT IS USED BY THE HiCROCOOE WITHIN 
THE SEQUENCE WHICH INITIATES PROGRAM RELOADS FROM 
THE TAPE (IPL). THE STATE OF THIS BIT DETERMINES 
WHICH OF THE TWO IOENTICAL TRACKS ON THE TAPE 
CARTRIDGE TO REAO. THIS BIT IS ALSO USED TO DE- 
TERMINE WHEN TO PERFORM THE MORE DRASTIC INITIALIZA- 
TION OF THE MAIN STORE PRIOR TO READING DATA OFF THE 
TAPE. THE MICROCOOE TOGGLES THIS BIT EACH TIME 
THROUGH THE IPL SEQUENCE AND THE SYSTEH INITIALIZA- 
TION SOFTWARE RESETS THIS BIT IF THE PROGRAM RROAO 
WAS SUCESSFUL. 



THE TWO PARITY BITS IN SS REGISTER ARE HARDWIRED TO 
DEFINE WHETHER A 3A CC IS CC OR CC 1. FOR CC 0, R 
EQUALS 1 ANO PH EQUALS 0. FOR CC 1, PL EQUALS ANO 
PH EQUALS 1. 
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FOR "FROM" FIELD AND TO" FIELD OEC0OING 
ASSIGNMENTS SEE NOTE 512. 
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BA CHECK CIRCUIT ANO SPECIAL MS 
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THE MAINTENANCE STATE REGISTERS BITS 13 
AND 14 

THE SPECIAL BUFFERED OUTPUT OF BIT 14 OF 
THE MAINTENANCE STATE REGISTER (CODE 
MERGERS TEST 2) 

BIT 14 OF THE MAINTENANCE STATE REGISTER 

OUTPUTS OF THE Z OUT OF 4 AUXILIARY 
DECODER ATTACHED TO BITS 8 AND 9 OF THE 
MIR NEXT ADDRESS FIELD 

CLOCK PHASE P1 (POSITIVE ACTIVE) 






W~T 



3A CENTRAL CONTROL 



BELL LABORATORIES SO~1 C900~01 

r 



DUG SIZE 
CZ 



ISSUE 

3A 



B6AC 



8 



PMtirca u it. s> a. 






SYMBOL NO. 1 

TO CHECKER 



EQPT 

DESIG LOC 

TCHECKER 02-02 



LEAD 

OESIG FUNC TERM. 



CODE 
FA1031 



ELEH 
IOENT 



FS INFO 

DESTINATION 



H 



NOTE 





310 

110 
005 




ER.T4080 
ER.T4081 


205 
103 
203 


5/2 


NCENOCKO I 

HS13S0 I 

I 


303 
10* 
302 


9/4 
6/4 


MS 1450 I 

I 

P11 I 


102 

304 
204 


6/4 

8/3 


P21 I 
P31 1 
SSSTPOA I 


105 
307 
003 


J/3 
8/3 
5/8 


T104L10A I 
T104L10B I 
T104L20A I 


101 
219 

202 


1/11 
1/11 
1/11 


T104L208 I 

T104L40 I 
T104L30 I 


112 
002 
301 


1/11 
1/11 
1/11 


T104R10 I 
T104R20 1 

T104R40 I 


006 
206 
106 


1/11 
1/11 
1/11 


T104RS0 I 
T204LAOA I 
T204LA0B I 


305 
007 
207 


1/11 
1/11 
1/11 


T204LCOA 1 
T204LC0B I 
T204L30A I 


008 
208 

308 


1/11 
1/11 
1/11 


T204L308 I 
T204L50A I 
T204L50B I 


009 
209 
109 


1/11 
1/11 
1/11 


T204L60A I 

T204L60B I 
T204L90A I 


309 
010 
210 


1/11 
1/11 
1/11 


T204L90B I 
T204RA0A I 
T204RA0B I 


306 
313 
111 


1/11 
1/11 
1/11 


T204RC0A I 
T204RC0B I 
T204RC0C I 


213 
013 
312 


1/11 
1/11 
1/11 


T204R30A I 
T204R308 I 
T204R30C I 


10S 
216 
016 


1/11 
1/11 
1/11 


T204R50A I 
T2O4R50B I 
T204R50C 1 


315 
115 
215 


1/11 
1/11 
1/11 


T204R60A I 
T204R60B * 
T2O4R60C I 


015 
314 
114 


1/11 
1/11 
1/11 


T204R90A I 
T204R90B 1 
T1O4LB0A I 


214 
014 
201 


1/11 
1/11 
1/11 


' T3O4LB0B 1 
T3O4L00 I 
T304LEO I 


317 

001 
300 


1/11 
1/11 
1/11 


T304L70 I 
T304RB0A I 
T304RBOB I 


100 
017 
318 


1/11 
1/11 
1/11 
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CP INFO 



TERH. 
HOD 



LOC 



LR61 SAS 

LR51 SA7 

LR31 8A7 

LR41 8A? 

408ER0 12H3 

ER1 12H6 

EN408ER0 12A2 

HSOCOHIO 12A5 

LR21 3A6 

LR11 8A6 

MS1COM0 12A6 

P11 12A3 

P21 12A3 

P31 12A2 

IH408ER0 12A2 

104L1AI0 3A9 

104L1BI0 3A8 

104L2AI0 3A8 

104L2BIO 3A7 

104L4IO 3A7 

1041810 3A6 

104R1IO 5A8 

104R2I0 5A7 

104R4I0 5A6 

104RSI0 5A5 

204 1 AA 10 3A1 

204LABIO 2A6 

204LCA10 3A0 

204LCBI0 2A5 

204L3AI0 3A2 

204L3BI0 2A8 

204L5AI0 3A2 

204L5BIO 2A7 

204L6AI0 3A2 

204L6BIO 2A7 

204L9AIO 3A1 

204L9B10 ?A6 

204RAAI0 5A1 

204RABIO 4A7 

204RCAI0 5A0 

2O4RCBI0 4A6 

204RCCI0 4AS 

204R3AIO 5A3 

204R3B10 4A9 

204R3CI0 4A6 

204R5AI0 5A2 

204R5BI0 4AS 

204R5CI0 4A5 

204R6AI0 5A2 

204R6BI0 4A8 

204R6C10 4A5 

204R9AI0 5A1 
204R9BI0 4A7 
304LBAI0 2A3 

304LB8IO 2A3 

304L0I0 2A2 

304LEI0 2A1 

304L7I0 2A4 
304RBAIO 4A3 
304R8BI0 4A3 
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ELEH 
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DESIG 



FUNC TERM. 



T304RD0A I 217 

T304RD0B I 118 

T304RE0A I 116 

T304RE0B 1 218 

T304R70A I 316 

T304R708 I 019 

T404L0 I 117 

T404R0 I 018 

3T054B GRO 2G0 

GRO OGO 

GRO 319 

GRO 200 

3VG0202B GRO 200 

GRO 107 

3VG0202T GRO 311 



GRO 012 

GRO 212 

GRO Oil 

GRO 211 

GRO 319 

GRO 111 

PUR 000 

PWR 119 



DESTINATION 

1/11 
1/11 
1/11 

1/11 
1/11 
1/11 

1/11 
1/11 



NOTE 
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203 
203 

203 



3V0548 
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DESIG FUNC 


TERN. 
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302 
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ER.F4080 


205 
102 
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5/2 


ER.F4081 
F104L10A 1 
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203 
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219 
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1/13 


F104L20A I 
F104L20B I 
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202 
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002 


1/13 
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F104L80 I 
F104R10 t 
F104R20 I 


301 

006 
206 


1/13 
1/13 
1/13 


F104R40 I 
F104R80 I 
F204LA0A I 
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305 
007 


1/13 
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1/13 


F204LA0B I 
F2O4LC0A I 
F204LC0B I 
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008 
208 
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1/13 
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OPT 



CP INFO 



TERH. 
HOD 

304RDAI0 
304RDBI0 
304REA10 

304REBI0 
304R7AI0 
304R7BI0 

404LI0 
404RI0 
GRO 

GRO 
GRD 

GRO 

GRO 

GRD 107 
GR0311 

GR0012 
GRD212 
GR0011 

GR0211 

GRO 

GRD111 

♦3 
♦3 



LOC 

4A2 

4A2 
4A1 

4A1 

4A4 
4A4 

2A0 

4A0 



2G5 
2G6 

2G6 
2G6 

2G7 

2G7 
2G7 



OPT 



CP INFO 



TERH. 
HOD 

LR51 
LR21 
LR31 



LOC 

8A7 
8A6 
8A7 



LR41 8A7 
LRU 8A6 
408ER0 12H3 



ER1 12H6 
104L1AI0 3A9 
104L1BI0 3A8 



104L2AIO 3AS 

104L2BI0 3A7 

1041410 3A7 

104L810 3A6 

104R1I0 5A8 

104R2I0 5A7 

104R4I0 5A6 

104RS10 5A5 

204LAAI0 3A1 

204LA810 2A6 

204LCAI0 3A0 

204LCBI0 2A5 
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F204L30A I 308 

F204L30B I 009 

F204L50A I 209 

F204L50B I 109 

F204L60A I 309 

F204L60B I 010 

F204L90A I 210 

F204L90B 1 306 

F204RA0A I 313 

F204RA0B t 113 

F204RC0A I 213 

F204RC08 I 013 

F204RCOC I 312 

F204R30A I 108 

F204R30B I 216 



F204R30C I 
F204R50A K 
F204R50B 1 



016 
315 



115 



F2O4R50C I 215 

F204RcOA 1 015 

F204R6CB„. 1 314 

F204R60C I 114 

F204R90A I 214 

F204R908 I 014 

F3O4LS0A 1 201 

F304LS0B I 317 

F304L00 I 001 
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1/13 

1/13 
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1/13 
1/13 
1/13 

1/13 
1/13 
1/13 



F304LE0 
F304L70 
F304RBOA 


I 
I 
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300 
100 
017 


1/13 
1/13 
1/13 


F304RB0B 
F304R00A 
F304R00B 


I 
I 
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313 
217 
118 


1/13 
1/13 
1/13 


F304RE0A 
F3O4RE0B 
F304R70A 
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I 
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116 
218 
316 


1/13 
1/13 
1/13 


F:C<-.R703 

F404LO 

F404RO 
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019 
117 
018 


r/13 

1/13 
1/13 


HCENOCKO 

HS130 

HSUO 


I 

1 
I 


303 

104 
304 


9/4 
5/9 
5/8 


P11 
P21 
P31 


I 
I 
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204 
105 
307 


8/3 
8/3 
8/3 


SSLOFOA 
SSSTPOA 
3T058B 
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I 
GRO 


310 
003 
200 


5/14 
5/8 




GRO 
GRO 
GRD 


319 

2GD 
OGO 




3VG06048 
3VG0604T 


GRO 
GRD 
GRO 


200 
107 
311 
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GRO 
Gnu 


212 

Oil 
319 






GRD 
GRO 
GRO 


012 
211 
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(CONT) 



OPT 
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NOTE 



TERH. 
HOO 



LOC 



204L3AIO 3A2 

204L3BI0 2A8 

204L5AI0 3A2 

2O4L58I0 2A7 

204L6AI0 3A2 

204L6BI0 2A7 

Z0'L9AI0 3A1 

20-.L9BI0 2A6 

204RAA10 5A1 

204RABIO 4A7 

204RCAI0 5A0 

204RCB10 4A6 

204RCCI0 4A5 

204R3A10 5A3 

204R3BI0 4A9 

204R3CI0 4A6 

204R5AI0 5A2 



204R5BI0 4A8 

204R5CI0 4A3 

204R6AI0 5A2 

204R6BI0 4A8 

204R6CIO 4A5 

204R9AI0 5A1 

204R9B10 4A7 

304LBAI0 2A3 
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BA CHECK CIRCUIT ANO SPECIAL MS 
BUFFERING FOR TO FIELD CHECKER 



EQPT 
DES1G LOC 

BACK. MSB 02-25 



LEAD 

DESIG FUNC TERM. 

ELNOP10B 1 109 

ER.BACKO 013 

1CP101 I IC 

ICP20 IC 

MO.tMTCT f OCT 

M0.S8AKC 1 309 

HS13S0 003 

MS130 1 300 

MS13HS0 103 



MS1*S0 201 
HSHO I 100 
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COOE 
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116 
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DESIG LOC 

10 CHOW 02-31 
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OESIS 

CS8000 
CS8010 
CSB020 
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30S 
209 
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COMPOSITE DIAGRAM I 

FUNCTION PARTITWING OF OATA TRANSFER CHECK CIRCUITS 
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(SEE SHT.B4GA) 
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A BRANCH OPCODE 

SEQUENCE ENABLES THIS CHECK 

FROM MS REGISTER 



BA CHECK 
BIT LOGIC 



T« FiaD 
MAINTENANCE 
STATE BUFFER 



TO ERROR REGISTER (BIT 15) 
(SEE SHEET B5GB) 



' TO THE "TO" N 
FIELD CHECKER 



MICROPROGRAM STORE 



NA 



TO 



FS 1 
(SEE SHEET BIGA) 



PH PL 



SOURCE REGISTER 
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s 



•GB 



P/0 FS1 
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C.G 



PH 
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DESTINATION REGISTER 



PH PL 



\ DECIDER J 
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-v r 



■ \ 



P/0 FS1 . 
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(06-35) 
FA 1011 
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RIOHT 
SUBFIELO 



"V FRW FIELD r 
\ DECIDER I 



L£ c r 

SUBFIELO 



A 



circuit aeama 

FS 6 CONTAINS MOST OF THE CHECK CIRCUITS FOR THE DATA TRANS- 
FER OPERATIONS IN THE 3ACC. THESE CHECK CIRCUITS ARE; 

1. THE TO-FIELD CHECKER - THE TO-FIELD CHECKER PERFORMS 

A CHECK FUNCTION ON THE TO-FIFLO DECODING MATRIX. THE 
TO-FIELD DECODER IS ACTIVATED FROM A 4-0UT-0F-8 
CODE. THE PURPOSE OF THE TO-FIELO CHECKER IS TO RE- 
ENCOOE THE CONTROL SIGNALS FROM THE TO-FIELO DE- 
CODER INTO THE ORIGINAL 4-0UT-0F-8 CODE IN ORDER 
TO CHECK THAT THE PROPER TO-FIELO HAS EEEN ENABLEO 
ANO ALSO THAT NO AODITIONAL TO-FIELD CONTROL POINTS 
HAVE BEEN ENABLED. 

2. THE FROM-FIELO CHECKER - THE FROM-FIELO CHECKER 
OPERATES IN EXACTLY THE SAME MANNER AS THE TO-FIELD. 

3. THE GB PARITY CHECKER - THE GB PARITY CHECKER VER- 
IFIES THAT THERE IS CORRECT PARITY ON THE GB ON 
EVERY MICROCYCLE THAT OCCURS WITHIN THE 3ACC. EXCEPT 
FOR THOSE MICROCYCLES IN WHICH THE CHECK OF THE 

GB PARITY IS INHIBITED. 

4. THE BA CHECK LOGIC - THE BRANCH ALLOW CHECK LOGIC 
PERFORMS A CHECK ON WHETHER BLANCHES IN MAIN MEMORY 
CODE ARE BEING PERFORMED CORRECTLY. EVERY TARGET 
AOORESS OF A BRANCH INSTRUCTION MUST HAVE A ONE IN 
BIT 15 OF THAT KEMORY LOCATION. THE BA CHECK CIRCUIT 
INSURES THAT A 1 I" IN THIS BIT POSITION OF THE 
TARGET ADDRESS. 

5. THE I/W MAIN QtfMB. 5-0UT-0F-6 CODE CHECKER - THIS 
LOGIC INSURES THAT THE CORRECT 1/9 MAIN CHANNEL HAS 
BEEN SELECTED. 

THE MOST TYPICAL OPERATION PERFORMED UN A BASIC MICROINSTRUC- 
TION IS THE GATING FROM A SOURCE REGISTER TO A DESTINATION 
REGISTER OVER THE GB. THE GB REPRESENTS THE COMMON POINT 
THROUGH WHICH ALL DATA MUST PASS FOR THE BASIC REGISTER TO 
REGISTER GATING OPERATION. THEREFORE BY PLACING A CHECK 
CIRCUIT AT THE OUTPUT OF THE CONTROL POINT FOR THE FROH- 
FIELD ANO THE TO-FIELO AS W^LL AS CHECKING THE VALIDITY 
OF THE DATA PUT ONTO THE GATING BUS. IHE VERIFICATION 
OF A BASIC MICROCYCLE OPERATION CAN BE EASILY PERFORMED. 
IF THE OATA IS CORRECT CN THE GB BUT INCURRS AN ERROR WHEN 
GATED INTO A REGISTER THIS ERROR WILL BE DETECTED WHEN THE 
OATA IS GATED FROM THAT REGISTER IN A SUBSEQUENT MICROT"CLE. 
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TO ERROR 
REGISTER (BIT PH) 
(SEE SHT B5GB) 



TO ERROR TO ERROR 

REGISTER (BIT 3) REGISTER (BIT PH) 

(SEE SHT. B5GB) (SEE SHT B5GB) 
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COMPOSITE DIAGRAM 2 

TO FIELD CHECK CIRCUIT 
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COMPOSITE DIAGRAM 3 

TIMING DIAGRAM OF TO-FIELD OECODER CHECKER 



PO 



NORMAL 

CHECKING 

OF 

TO-FIELD 

DECOOING 



PI I P2 I P3 

MICROCYCLEA 

LEFT "TO" SUBFIELO 

■W — i rW 

RIGHT "TO" SUBFIELD , , , 



CHECKING 

OF 

TO-FIELD 

LiECOOING 

WHEN 

ACTIVATED 

VIA MCH 



PO I PI I P2 I P3 

MICROCYCLE B 



FINAL STAGE OF DECODING FOR TO FIELD 

7# — ; ^y 



mm- 
//////// 



i i i 

CODE COMPLEMENT BUFFER (CC0B7-CCCBO) 

i i i 

COOE MERGE BUFFER (CM FLIP-ROP) 



STOP FF (SSSTOA) 




ERROR OUTPUT (IF ANY) 
(ER.T408O) 

#? 7W 



CIRCUIT OPERATION (CONT) 

INPUTTED TO AN "EXCLUSIVE CR" CIRCUIT THAT REPRESENTS 
THE FINAL OUTPUT OF THE 4-OUT-QF-8 CHECKER. THIS 
OUTPUT IS THEN "OR'EO WITH THE OUTPUT OF THE CODE 
MERGER CIRCUIT AND THEN STROBED INTO A BUFFER FLIP- 
FLOP, B4?8ER, THAT KILL INDICATE WHETHER THE PROPER 
OPERATION OF THE TO FIELD HAS OCCURRED. 

THE OPERATION OF THE COOE MERGER CAN BE THOUGHT OF 
AS GENERATING A 4-OUT-0F-8 CODE AS WELL. SINCE THE 
4-0UT-0F-8 ENCOOER GENERATES THE COMPLEMENT OF THE 
ORIGINAL 4-0UT-0F-8 COOE ANO THE COOE MERGER GEN- 
ERATES THE 4-CUT-0F-8 CODE ITSELF, IF THE TWO ARE 
"Ofi"ED TOGETHER ON A BIT BY BIT BASIS THE RESULT 
SHOULD BE ALL ONES. IF THE CORRECT 4-OUT-0F-8 COOE 
HAS BEEN GENERATED FROM THE 4-OUT-0F-3 ENCOOER ANO 
THE COOE MERGER INOICATES AN ERROR, THEN THIS MEANS 
THAT ONE OF THE ,-ANOUT PHASES OF THE TO-FIELD CONTROL 
-STONES HAS FAItEO. THE RESULT OF THIS CHECK IS 
GATED INTO A BUFFER RIP-FLOP, CALLED THE C8V.B RIP- 
ROP, VIA CLOCK PHASE P2. THE OUTPUT OF THIS CHECK 
TOGETHER WITH TK" 4-OUT-0F-8 CHECK IS "OR r ED TO- 
GETHER ANO IS STkOBEO INTO A TO-FIELD CHECK CIRCUIT 
RIP-FLOP CALLED THE B4B8ER. AS CAN BE SEEN BY THE 
TIMING DIAGRAM IN COMPOSITE DIAGRAM 1, THIS RIP- 
FLOP IS STROBED AT THE START OF CLOCK PHASE PI ANO 
CLEARED AT THE START OF CLOCK PHASE P2. THE OUTPUT 
OF THIS CHECK CIRCUIT INPUTS DIRECTLY INTO THE ERROR 
REGISTER BIT 0; THEREFORE, IF A TO-FIELD CHECK CIR- 
CUIT FIRES, A DC CONOITIOM IS SET IN THE ERBWt REGIS'- 
TER BIT 0. 

AS WAS INOICATTO EARLIER, THE TO-FIELO CHECK CIRCUIT 
INSURES THAT A VALID TO-FIELO CONTROL POINT IS OPER- 
ATED ON EVERY MICROCYCLE PERFORMED IN A 3A CC. 
THERE ARE CERTAIN STATES OR CONDITIONS WHERE A VALID 
TO FIELO MAY NOT BE PERFORHED ANO HENCE, THE CHECK 
CIRCUIT MUST BE INHIBITED. THIS INHIBIT IS PERFORMED 
BY THE OUTPUT OF THE STOP RIP-ROP. THE STOP RIP- 
ROP IS USED TO INHIBIT THE SEQUENCING OF THE MICRO- 
CONTROL. IN THIS STATE, ALL ZEROS ARE NORMALLY READ 
OUT OF THE MICROSTORE AND HENCE, THE VALID TO-FIELD 
CHECK WOULD NOT BE OBTAINED. TO ALLOW IHE MAINTENANCE 
CHANNEL TO CHECK THE PROPER EXECUTION <"" tHE MICRO- 
INSTRUCTIONS, ORIGINATING FROM THE CT.riEH 3A CC, A 
SPECIAL TO-FIELD CHECK CIRCUIT ENAfXE LEAD IS PRO- 
VIDEO. THIS LEAD IS ENABLEO BY THE MAINTENANCE 
CHANNEL WHEN IT LOADS THE TO FIELD IN THE MIR REGIS- 
TER. THE LOADING OF THE TO FIELD RESULTS IN THE 
EXECUTION OF A TO-FIELO CONTROL POINT ANO BY TURNING 
ON THE ENABLE CHECK LEAD, ITS CORRECT OPERATION IS 
VERIFIED. 

THERE ARE TWO MAINTENANCE STATES SHOWN IN COMPOSITE 
DIAGRAM 2(D1) THAT WE USED TO SET UP MAINTENANCE 
TEST CONDITIONS TO ALLOW DIAGNOSTIC TEST ACCESS TO 
THE TO-FIELO CHECK LOGIC. 



CIRCUIT OPERATION FOR COMPOSITE DIAGRAM 2 ANO 3 

THE PURPOSE OF THE TO-FIELO CHECK CIRCUIT IS TO 
INSURE THAT A CORRECT TO-FIELO CONTROL POINT IS 
EXECUTED ON EVERY MICROCYCLE PERKORMEO BY THE 3A 
CC. IN PERFORMING THIS CHECK, THE TO-FIELD CHECK- 
ER NOT ONLY INSURES THAT THE CORRECT TO-FIELO DE- 
CODER HAS BEEN ENABLED, BUT ALSO IT VERIFIES THE 
PROPER OPERATION OF THE ACCESSING LOGIC ASSOCIATED 
WITH THE MICROSTORE ITSELF. THIS INCLUDES THE 
MICROSTORE AOORESS OECXING, THE ACCESS OF THE 
MICROSTORE WORD AND THE SUBSEQUENT GATING OF THE OUTPUT 
OF THE MICROSTORE TO-f I ELD INTO THti HIR AND THE INPUT- 
TING OF 4-0UT-0F-8 COOE TO THE TO-FIELO OECODER. 
THE REASON FOR THIS IS THAT IF A FAULT HAS OCCUR- 
RED IN THE MICROSTORE ACCESSING CIRCUITS, IT MILL 
TEW) TO EITHER ACCESS MULTIPLE WORDS IN THE MICRO- 
STORE OR NO WORDS AT ALL. THIS IN TURN WILL 
CAUSE A N0N-4-OUT-OF-8 CODE TO BE LOADED IN THE 
MIR TO-FIELD REGISTER. HENCE, RESULTS IN A 4-0UT- 
OF-8 CODE FAILURE. FOR ADDITIONAL DETAILS, SEE 
SHEET B1GV. 

AS EXPLAINED ON SHEET 81GV, THE TO FIELD IS PARTI- 
TIONED INTO A LEFT HALF ANO A RIGHT 
HALF. THE PURPOSE OF THIS IS TO MINIMIZE THE NUM- 
BER OF CONTROL LEADS IN THE BACKPLANE. FOR EXAMPLE, 
IT WOULD TAKE 70 CONTROL LEAOS TO DEFINE ALL OF 
THE POSSIBLE STATES OF A 4-0UT-0F-B COOE. THE 
PARTITIONING TECllSirj* REQUIRES ONLY )4 CONTROL 
LEADS. IT SHOULD BE NOTED THAT TO PROVIDE THE 
NECESSARY FANOUT THERE ARE ACTUALLY MORE THAN $4 
CONTROL SIGNALS (i.e. DUPLICATE FANOUT PHASES). 
THE RESULT OF THE OECODER PARTITIONING IS THAT TO 
PERFOPM THE TO-FIELD OECOOING IT TAKES TWO CONTROL 
LEADS FROM THE BACKPLANE TO BE "ADDED" TOGETHER TO 
PERFORM THE FINAL STAGE OF DECODING. THEREFORE, 
THE OPERATION OF THE TO-FIELD CHECKER MUST BE 
TO TAKE EACH CONTROL FIELD IN THE LEFT HALF 
AND PAIR IT UP WITH THE CORESPONOING CONTROL 
FIELD IN THE RIGHT HALF. HENCE, THE FINAL STAGE 
OF OECOOING OF THE TO-FIELO CROSSPOINT IS PERFORMED 
BEFORE IT CAN BE USED TO REENCODE THE 4-0UT-0F-8 
COOE THAT PRODUCED IT. 

AS SHOWN IN COMPOSITE DIAGRAM 2, THIS IS THE FIRST 
FUNCTIONAL OPERATION THAT IS PERFORMED ON THE TO- 
FIELO CONTROL SIGNALS AS THEY ENTER FROM THE 
BACKPLANE. IT SHOULD BE NOTED, AS WAS EXPLAINED 
ON SHEET B1GF, THE MNEMONIC DESCRIPTION OF THE 
TO-FIELD CONTROL SIGNAL INDICATES THE 4-0UT-0F-B 
COOE THAT PRODUCES THEM. THIS COOE, FOR EACH OF 
THE SUBFIELDS, LEFT AND RIGHT, IS INDICATED AT THE 
TOP OF COMPOSITE 1 AGRAM ?. IT SHOULO ALSO BE 
NOTED THAT SOME OF THESE -CNTROL FIELDS HAVE MORE 
THAN ONE FANOUT PHASE, WITH THE FANOUT PHASE BEING 
INDICATEO IF THERE ARE MORE THAN ONE BY THE LETTERS 
A,B, OR C. 

THE TO-FIELD CHECK CIRCUIT MUST NOT ONLY CHECK FOR 
THE PROPER OPERATION OF EACH OF TO-FIELD CONTROL 
SIGNALS 8UT ALSO IT MUST ENSURE THAT ALL OF THEIR 
FANOUT PHASES ARE CORRECT. THE CHECK OF THE FANOUT 
PHASES !S PERFORMED 8Y THE PORTION OF THE CHECK 
CIRCUIT KNOWN AS CODE MERGER. FIRST THE OPERATION OF 
THE 4-0UT-0F-8 ENCOOER WILL BE OUTLINED. 

THE 4-0UT-0F-8 ENCODER RECEIVES THE CONTROL SIGNALS 
THAT REPRESENT THE FINAL STAGE OF DECODING OF THE TO 
FiELO, AND REENCODES IT INTO THE COMPLEMENT OF THE 
4-0UT-0F-8 COSE THAT PRODUCE THIS CONTROL SIGNAL. 
THIS 4-0UT-0F-8 COOE IS THE'I GATED BY CLOCK PHASE P2 
INTO A BUFFER REGISTER INDICATED AS CC0B7-CC0B0. THE 
OUTPUT OF THIS REGISTER IS THEN SENT TO A 4-0UT-0F-8 
CHECKER TO INSURE THAT A CORRECT 4-0UT-0F-8 CODE HAS 
BEEN REENCOOED. THIS 4-0UT-0F-8 CHECKER IS A SELF- 
CHECKING CHECKER; THAT IS, IT HILL OETECT FAULTS THAT 
OCCUR NOT ONLY IN ITS INPUTS, BUT ALSO WITHIN IHE 
4-0UT-0F-8 CHECKER ITSELF. THE OUTPUT OF THIS 4-0UT- 
CF-8 CHECKER RESULTS IN A 1-OUT-0F-2 CODE WHICH IS IN TURN 
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COMPOSITE DIAGRAM 5 

TIMING DIAGRAM OF "FROM" FIELD DECODER CHECKER 



CIRCUIT OPERATION FOH COMPOSITE OIAGRAHS « AHO ; 

THE OPERATION OF THE FROM FIELD CHECKER IS EXACTLY THE SAME 
AS THE TO-FIELO ChECKER. THE ONLY MINOR DIFFERENCE BETWEEN 
THE TWO IS THAT THE FROM-FIELO CONTROL SIGNALS, BOTH THE 
LEFT SUBFIELD AND THE RIGHT SUBFIFLD, HAVE A SLIGHTLY 
DIFFERENT TIMING, AS INOICATED IN COMPOSITE DIAGRAM 5. THE 
TIMING OF THE FROM-FIELO CHECKER ITSELF REMAINS IDENTICAL 
TO THE TO-FIELD. 



NORMAL 

CHECKING 

OP 

"FROM" FIELD 

OECODING 
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MICROCYCLE A 
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PI I P2 I P3 

MICROCYCLE B 



"*ROM" FIELD ACTIVE 
(LEFT AND RIGHT SUBFIELD FINAL STAGE OF DECODING) 

0m i i 7*Wi 



CHECKING 

OF 

"FROM" FIELO 

DECODING 

WHEN 

ACTIVATEO 

VIA MCH 



11/ 1 If III C00E C0WPL EH£NT BUFFER (CC0B7-CC0B0) 

'///////// COPE MERGE BUFFER (C0H FLIP FLOP) 

luNSTROBED ERROR OUTPUT (ER1) ' ' 

ERROR OUTPUT (IF ANY) (ER.F408O) 
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MCH ENABLES TO FIELD CHECKER (MCENCKO) 
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PART OF FS 6 

OATA iTWHSFER CHECK CIRCUITS 

COMPOSITE OIAGRAM 6 

GATING BUS PARITY CHECKER 



CTRCUTT (1PERATI3N 
(SEE SHT. B6GG) 
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PART OF FS 6 

OATA TRANSFER CHECK CIRCUITS 



COMPOSITE DIAGRAM 7 

DIAGRAM FOR GATING BUS PARITY CHECK OPERATION 



PO I PI I P2 

MICROCYCLE A 



P3 



////////////// 



GB DATA STABLE 



PO I PI I P2 I P3 

4 MICROCYCLE B 



I N9P MICROCYCLE (F484C) 



I 



///////////// 



STROBE 

BUFFER REGISTER FOR GB CONTAIN CONTENTS OF GB FROM MICROCYCLE A 



I I 

N0P MICROCYCLE (F404C) 



(SEE NOTE 1) - % CONTROL aiP-FLOP TO ALLOW PARITY CHECK (CTRLPK) 



NA FIELD OECOOER 



GB PARITY ERROR OUTPUT IF ANY (ER.GBPTO) 
(CHECKS GB FOR MICROCYCLE A) 



PARITY CHECK DIVERT CONTROL (POIV) 



CONTROL FLIP-FLOP TO ALLOW PARITY CHECK (CTRLPK) 



I 



1/0 PARITY ERROR IF ANY 






CIRCUIT OPERATION (CONT) 

5. MISCELLANEOUS DECODER - THE MISCELLANEOUS 
OECOOER MUST INHIBIT THE GB PARITY CHECKER 
BECAUSE ON THE MICROCYCLE IN WHICH THE 
MISCELLANEOUS DECODER OPERATES, NO DATA IS 
GATED TO THE G8. 

6. STRC - THE SIRC IS A FROM-FIELD CROSSPOINT 
THAT CONDITIONALLY GATES FROM THE SIRC 
REGISTER WHEN WAITING FOR THE MEMORY OPERA- 
TION TO COMPLETE. IF THE MEMORY OPERATION 
HAS NOT COMPLETED, NO DATA IS GATED FROM 
THE SIRC REGISTER TO THE GB ANO HENCE. THE 
GB PARITY CHECKER MLST BE DISABLED FOF 
EACH MICROCYCLE IN WHICH NO DATA IS GATED 

FROMHE SIRC. 

7. SORC - THE SORC PERFROMS EXACTLY THE SAME 
TO THE SIRT . • ".EFT THAT IT GATES FROM THE 
SORC REGIS°i£R TO THE G8. 

8. NA-8PC - THE NEXT ADDRESS FIELD C-JXILLIARY 
OECXER BLOCK PARITY CHECK IS AN INDEPENDENT 
CONTROL SIGNAL (i.e. PERFORMS ONLY THIS 
FUNCTION) THAT PERMITS THE GB PARITY CHECK 
TO BE TURNED OFF FOR ONE MICROCYCLE. THIS 
TYPICALLY ALLOWS A REGISTER WITH BAD PARITY " 
TO BE GATED TO THE CML WHERE PARITY CAN BE 
COMPUTED. 

THERE IS ANOTHER SET OF COKJROL SIGNALS THAT IN- 
STEAD OF INHIBITING THE GB PARITY CHECK, DIVERT 
THE ERROR OUTPUT TO ANOTHER BIT IN THE 3A CC ER 
REGISTER. THS DIVERSION PERMITS MORE GRACEFUL 
ERROR RECOVERY STRATEGY THAN THE 'STOP AND 
SWITCH" OF 5A CC THAT WOULD OTHERWISE OCCUR IF 
A GB PARITY ERROR RESULTS. THE DIVERTED ERROR 
IS CALLED AN 1/0 PARITY ERROR AND WILL CAUSE AN 
ERROR INTERRUPT. AS THE NAME IMPLIES THE GB 
PARITY CHECK IS TYPICALLY USED TO CHECK THE 
PARITY ON INCOMING MESSAGES FROM THE 1/9 CHAN- 
NELS. THERE ARE TWO CONTROL SOURCES "nAT DIVERT 
THE GB PARITY ERROR TO AN 1/0 PARITY ERROR AND 
BOTH ARE ENABLED FROM THE NEXT ADDRESS FIELD 
AUXILIARY DECODER. THEY ARE: 

1. NA 1/0 PARITY DIVERT. THIS CONTROL IS 
TYPICALLY ENABLED WHEN GATING RV. TO THE 
GB AFTER R11 HAS BEEN LOADED FROM THE 1/0. 
FOR THE SERIAL 1/0 CHANNELS R11 IS LOADED 
FROM THE 100 REGISTER (SEE SHEET B10GA). 



2. 



notes: 

1. the n0p microcycle is an example of one of the control 

SiGMLS InMl CAn iiitiloil VHc Go t-HK.lt CHECK, ir int 
N*> MICROCYCLE WAS ACTIVE THE CTRLPK WOULO NOT GET 
SET AND THE GB PARITY CHECK WOULO BE PREVENTED. 






NA DHL MATCH DIVERT. AS EXPLAINED IN FS 2, 
SHEET B2GR.THE ABILITY TO DIVERT A OHL 
MATCH ERROR IS PROVIOED. IT GIVES THE 
SAME TYPE OF CAPABILITY AS THE 1/0 PARITY 
OIVERT. THAT IS, AN INTERRUPT ERROR IS 
CAUicO IKjTtAlj OF A "STCV AMD S»*( IO»" ERRCfi. 
SINCE PARITY IN THE OML IS GENERATED FROM 
0ML1 AND THE OATA ORIGINATES FROM OMLO IF 
DHL MISMATCH OCCURS A GB PARITY ERROR WILL 
ALSO OCCUR. THEREFORE, THE G8 PARITY ERROR 
MUST BE DIVERTED WHEN THE OML MATCH OIVERT 
FUNCTION IS PERFORMED IF A "STOP AND SWITCH" 
IS TO BE PREVENTED. 









H 






CIRCUIT 0°ERATION FOR COMPOSITE DIAGRAMS 6 ANO 7 

THE PURPOSE OF THE GB PARITY CHECKER IS TO INSURE 
THAT ON EVERY MICROCYCLE CORRECT PARITY IS PLACED 
ON THE GB. THE CORRECT PARITY IS DEFINED AS 
HAVING COO PARITY IN THE BIT POSITIONS THROUGH 
7 TOGETHER WITH THE PL BIT ON THE GB AND ODD 
PARITY IN THE BIT POSITION 8 THROUGH 19 TOGETHER 
WITH THE PH BIT. 

THE GB PARITY CHECKER OPERATES BY STROBING THE 
CONTENTS OF THE GB INTO A BUFFER REGISTER ON CLOCK 
PHASE P) OF EVERY MICROCYCLE. 3Y PLACING THE GB 
CONTENT IN A BUFFER REGISTER, SUFFICIENT TIME IS 
ALLOWED FOR THE CONTENTS OF THIS BUFFER REGISTER 
TO RIPPLE THROUGH THE PARITY TREES ATTACHED TO IT. 
SINCE PARITY CHECK WILL NOT BE COMPUTED UNTIL THE 
FOLLOWING MICROCYCLE ON WHICH THE OATA WAS ACTUALLY 
PLACED UN THE GB, IT IS ALSO NECESSARY TO 3UFFER 
CONTROL SIGNALS THAT INDICATE WHETHER THE G8 PARITY 
CHECK MUST BE INHIBITED. THESE CONTROL FUNCTIONS 
ARE USED TO INDICATE THAT INCORRECT PARITY MAY OR 
WILL BE PLACED ON THE GB. THIS PROVIOES THE ABIL- 
ITY TO ACCESS REGISTER" VIA THE GB tHOSE CONTENTS, 
FOR ONE REASON OR ANOTHER, MAY CONTAIN INVALID 
PARITY. 

IN ADDITION, TH£ r :E ARE SOME MICROCYCLES IN WHICH NO 
OATA IS GATED TO THE GB, ANO AS A RESULT, THIS IS 
TREATED AS ALL-ZEROS DATA NIIH EVEN PARITY. THERE- 
FORE, THIS REPRESENTS AN iNVALlO CONDITION ON THE 
GB AND FOR THIS MICROCYCLE AND GB PARITY CHECK 
MUST 8E INHIBITED. MUST OF THE CONTROL SIGNALS 
THAT INHIBIT THE GB PARITY CHECK INHIBIT IT FOR A 
SINGLE CYCLE WHERE KNOWN BAO PARITY OR UNKNOWN OATA 
IS PLACED ON THE GB. 

THERE ARE SOME CONTROL SIGNALS WHICH PERMANENTLY 
OISABLE THE GB PARITY CHECK. FOR EXAMPLE, THE 
BLOCK BUS PARITY CHECK BIT IN THE SS REGISTER 
(SSBPCO). IT IS TYPICALLY SET DURING INITIALIZA- 
TION TO ALLOW THE MACHINE TO BE INITIALIZED AND TO 
PURGE REGISTERS OF POSSIBLE BAO PARITY THROUGHOUT ' 
THE MACHINE. ONCE GOOD PARITY HAS SEEN ENSURED 
WITHIN THE MACHINE, THE BPC STATE IS CLEARED ANO 
HENCE A PARITY CHECK IS PERFORMED FROM THAT POINT 
ON. 

THE FOLLOWING IS A LIST OF THE CONTROL FUNCTIONS 
THAT CAN INHIBIT THE GB PARITY CHECKER: 

1. THE STOP FLIP-FLOP - THE STOP FLIP-FLOP IS 
A DC CONDITION ANO THEREFORE WILL INHIBIT 
THE GB PARITY CHECK UNTIL THE STOP FLIP- 
FLOP IS CLEARED. THE STOP STATE RESULTS 
IN INHIBITING THE MICROCONTRX SEQUENCING 
AND HENCE THE GB PARITY CHECK SHOULD BE 
INHIBITED. 

2. Tri£ BLOCK BUS PARITY CHECK - THE BLOCK BUS 
PARITY CHECK IS A DC CONDITION AND, AS DE- 
SCRIBED ABOVE, WILL INHIBIT THE GB PARITY 
CHECK UNTIL IT IS CIEAREQ. 

J. THE FREEZE FLIP-FLOP - THE FREEZE FLIP-aOP 
IS A DC CONDITION AND WILL INHIBIT THE GB 
PARITY CHECK UNTIL IT IS CLEARED. THE FREEZE 
STATE ALSO INHIBITS MICROCOMTROL SEQUENCING. 

4. THE N0P MICROINSTRUCTION - THE N0P MICROIN- 
STRUCTION ALLOWS THE HICROCONTROL TO WAIT ONE 
MICROCYC'E BEFORE PERFORM NG ANOTHER OPERA- 
TION. BECAUSE ZEROS ARE IN EFFECT GATED TO 
THE GB, THE N0P CONTROLPOINT WHICH IS GENER- 
ATED FROM A FROM-FIELD CROSS?OIKT MUST INHIBIT 
THE GB PARITY CHECKER FOR THAT SINGLE CYCLE. 
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PART OF FS 6 

OATA TRANSFER CHECK CIRCUITS 



COMPOSITE DIAGRAM 8 

SPECIAL MS BUFFERING FOR BRANCH ALLOWED 
CHECK CIRCUIT 



COMPOSITE DIAGRAM 9 

IAT MAIN CHANNEL 
5-0UT-OF-6 COOE CHECK 



1/0 MAIN 3-0UT-0F-6 FIELD IS RETURNED FR0H 1/0 AND IS REENC0OED 
T0 CHECK PR0PER 1/0 CHANNEL SELECTI0N 




SYSTEM BRANCH ALLOWED 
TEST SET CHECK ERROR 

ACCESS SETS BIT 13 OF ER 
CUSED FOR REGISTER 
TRANSFER 

TRACE) 



1/0 MAIN CHANNEL 

SELECT ERROR 

SETS BIT 17 OF ER 

REGISTER 



PO | PI | n | P3 



COMPOSITE DIAGRAM 10 

TIMING DIAGRAM F0R THE BRANCH ALL0WEO 
CHECK CIRCUIT 



MICROCYCLE A — 4 

TO PI I P2 I P3 I TO I PI I 

SET BA | 
CHECK BIT 



i BA CHECK BIT 




BA ERR0R OF ANY) (ER.8ACK0) 



CIRCUIT OPERATION 

IN ADDITION TO THE BA CHECK LOGIC, COMPOSITE DIAGRAM 8 CONTAINS 
TWO BUFFER FLIP-FLOPS FOR THE MAINTENANCE STATE SIGNALS USED 
FOR THE TESTING OF THE TO-FIELD CHECK LOGIC. THIS BUFFERING 
ON THE MAINTENANCE STATES IS PROVIDED BECAUSE IN THE PROCESS 
OF TESTING THE TO-FIELD CHECKER, THE CONTENTS OF THE MS REGISTER 
ARE DESTROYED BY THE ACTIVATION OF MULTIPLE TO-FIELO DECODER 
CROSSPOINTS. THE BUFFER RIP-FLOPS WILL NOT BE AFFECTEO BY 
THIS BECAUSE A MISCELLANEOUS DECODER CROSSPOINT IS USED TO 
CLEAR IT ANO MULTIPLE TO-FIELD CONTROL SIGNALS WILL NOT ACTIVATE 
A MISCELLANEOUS DECODER UNLESS A UNIQUE FROM-FIELD CROSSPOINT 
IS ACTIVE. 

THE BA CHECK LOGIC IS USED TO CHECK THE CORRECT OPERATION OF 
BRANCH INSTRUCTION IN THE EXECUTION FLOW OF MAIN MEMORY CODE. 
THE CHECK LOGIC OPERATES AS FOLLOWS: ON EVERY BRANCH INSTRUC- 
TION A MICROCYCLE IS USED TO ACTIVATE A BA CHECK BIT (BAK). 
ON CCNOITION BRANCHES THIS CHECK IS ONLY ACTIVATED IF THAT 
BRANCH IS TO BE TAKEN. WITH THE BAK BIT SET, THE HARDWARE 
LOGIC WAITS FOR THE NEXT INSTRUCTION TO BE LOAOEO FROM THE 
SIR TO IB ANO MAR.AS SIGNALLED BY THE ELN0P1O8 CONTROL. AT 
THIS POINT IN TIME. THE STATE OF BIT 15 OF THE SIR IS SAMPLED. 
THE SAMPLING CORRESPONDS TO CHECKING BIT 19 OF THE TARGET 
ADDRESS AT WHICH EXECUTION FLOW IS TO BE CONTINUED. IF THIS 
BIT IS NOT SET, AN ERROR WILL OCCUR. THIS ERROR IS A MRF CLASS 
OF ERROR ANO IT WILL CAUSE THE 5A CC TO INITIALIZE ITSELF. 

COMPOSITE DIAGRAM 9 INDICATES HON THE SELECTION OF THE CORRECT 
1/9 MAIN CHANNEL IS VERIFIED. EACH EQUIPPED 1.1 MAIN CHANNEL 
REENCOOES ITS ENABLE SIGNAL TO THE 3-0UT-0F-6 COOE THAT PRO- 
DUCED IT. THESE 3-0UT-0F-4 COOES AhE "OR "ED ONTO A COMMON 
1/0 BUS ANO ARE RETURNED TO THE J-CUT-CF-4 CHECKER SHOWN IN 
COMPOSITE DIAGRAM 9. THE OUTPUT OF THIS CHECK IS THEN 
STROBED EACH TIME THE 1/0 IS EITHER TESTED (i.e. USING THE 
TEST I/W MICROINSTRUCTION) OR STARTED f i.e. USING THE START 
1/3 MICROINSTRUCTION). 
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COMPOSITE DIAGRAM 8,9,10 



3A CENTRAL CONTROL 



BEU LABORATORIES 



DUG SIZE 
M 



SD-IC900-0I 



ISSUE 

5A 



B6GH 



&■ 



i 

i 
I 

i 

! 

1 

F i 

I 

\ 






i - «n in - n» 



T 






■ 



• 



1 



PART OF FS 7 

CONSOLE FUNCTIONS 

(INCLUOING PROCESSOR INITIALIZATION HARDWARE) 

INTERCONNECTION AND FLOW DIAGRAM 



notes; 



LC» !1 S SHOWN COULD FUNCTION AS EITHER OUTPUTS OR 
INPLTS (01). ALL OFF-PAGE REFERENCING WILL BE 
SHOWN ON OUTPUT LEAD. 

FOR TO- ANO FROM-FIELO DECODING ASSIGNMENTS 
SEE NOTE 512. 
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SYMBOL NO. 1 

CONTROL PANEL INTERFACE LOGIC 

CPANITRF 

06-06 

FA1034 

A 

SEE C8MP0SITE DIAGRAMS 1 ,2 
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SYMBOL NO. : 

REGISTER SELECT 

REG.SEL 

02-31 

FA1023 

C 



SEE CWPBSITE OIAGRAMS 1,2 
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SYMBOL NO- 3 

CONSOLE -AMB-TEST ACCESS LOGIC 

C.TA.L0G 

02-24 

FA1033 

B 



SEE C0HP0SITE DIAGRAMS 1,2,10 
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SYMBOL NO. 4 

DISPLAY BUFFERS- PH.PL, 19-10 

DBHL1910 

10-22 

FA1028 

A 



SEE C0HP0SITE OIAGRAMS 1,3,5 
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SYMBOL NO. 5 

DISPLAY BUFFERS 09-00 

DB09-00 

10- 23 

FM027 

A 



SEE C8HMSITE DIAGRAMS 1,3,5 
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SYMBOL NO. 6 

MISC CIRCUIT 

MISCXT 

06-06 

FA1034 

E 



SEE CBMPflSITE OIAGRAMS 1,4 
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PART OF FS 7 

C3NS3LE FUNCTI0NS 

(INCLUOING PR8CESS3R INITIALIZATI0N HARDWARE) 

INTE3C3KNECTI0N AM) FLflU DIAGRAM 



MTTES: 

1. FAR "FRal" FIELD AMO "T8" FIELD DECKING 
ASSIGNMENT; SEE NO*E 512. 
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SYMB0L XS. 7 

HATCH ENABLE LBGIC 

HTHENLGC 

06-06 

FA1054 
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SEE C0MP8SITE DIAGnAHS "1,7 
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SYMB0L N0. 8 

ADRS MTCH AMD DATA MTCH REGISTERS 

(BITS PH ANO PL) 

HTBTPHPL 

02-18 

FA1024 



SEE" C8MFHSITE DIAGRAMS 1,6 
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SYH80L N». 9 

ADRS MTCH REGISTERS 

(BITS 19 ANO 17) 

MTBT1917 

02-20 

FA10iO 



SEE C3HP8SITE DIAGRAMS 1 ,6 
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ADRS »:CH REGISTERS 

(FifS 18 ANO 16) 

HTBT1816 

02-19 

FA1050 
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SEE C8MP0SITE OIAGRAMS 1,6 
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C0NS3U FUNCTIBNS 

(INCLUDING PR0CESS8R INITIALIZATI0N HARDWARE) 

INTERC0NNECTIBN AM) FL0U DIAGRAM 



1. FAR "FRW" FISLO AND IV FIELD DEC0OING 
ASSIGNMENTS SEt . 3TE 312. 
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SYMB0L N0. 11 

AORS MTCH ANO DATA MTCH REGISTERS 

(BITS 15 ANO 07) 

MTBT1507 

02-17 

FA1024 



SEE CBHP0SITE DIAGRAMS 1,6 
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SYMB0L N0. 12 

AORS MTCH ANO DATA HTCH REGISTERS 

(BITS 14 ANO 06) 

MTBT1406 

02-16 

FA1024 

B 



SEE C0HP0SITE OIAGRAHS 1,6 
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SYMBOL N0 1 3 

ADRS MTCH AND DATA MTCH REGISTERS 

(BITS 15 ANO 05) 

MTBT130? 

02-1 J 

FA1024 
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SEE CflMPBSITE OIAGRAHS 1,6 
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SYVR3L N8. H 

ADRS MTCH AW DATA HTCH REGISTERS 

(BITS 12 AND 04) 

KTBT1204 

02-12 
FA1024 



SEE C0MP«SITE DIAGRAMS 1,6 
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C0NS3LE FUNCTI0NS 

(INCLUOING PR0CESS3R INITIALIZATI0N HARDUARE) 

INTERCONNECT I0N AND FL0U DIAGRAM 



9 



notes: 

1. FUR "mm" FIELD AND *T«" FIELD 0EC8DING 
ASSIGNMENT- SEE W»TE 312. 
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SYM60L N0. 15 

ADRS MTCH AND OATA MTCH REGISTERS 

(BITS 11 AND 03) 

MTBT1103 

02-11 

FA1024 



SEE C0MP8SITE DIAGRAMS 1,6 
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SYKB0L N0. 16 

ADRS MTCH AND DATA MTCH REGISTERS 

(BITS 10 AND 02) 

MTBT1002 

02-10 

FA1024 



SEE C0MP0SITE DIAGRAMS 1,6 
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SYM80L N3. 17 

ADRS i-rrCH AND DATA MTCH REGISTERS 

(BITS 09 AND 01) 

HTB10901 

02-09 

FA1024 



SEE CBHPflSITE DIAGRAMS 1 ,6 
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SYMBOL N0. 18 

ADRS MTCH AND DATA MTCH REGISTERS 

(BITS 08 AND 00) 

MTBT08O0 

02-08 

FA1024 



SEE C0HP0SITE 0IAGRAMS 1,6 
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INTERC3NHECTI»i AND FLOJ DIAGRAM 
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PART OF FS 7 

CONSOLE FUNCTIONS 

(INCLUDING PROCESSOR INITIALIZATION HARDWARE) 

INTERCONNECTION AND FLOW DIAGRAM 



notes: 

1. leaos shown could function as either outputs or 
inputs 091). all off pace referencing hill be 
shov« on cutmjt lead, 

2. for to- and from-field decoding assignments 
see note m2. 
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SYMBOL Hi. 19 

MRF AND FRFEZE LOGIC 

MRFL0GIC 

02-25 

FA1052 

A 

SEE C0MP0SITE DIAGRAMS 1,2,8 
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SYMBOL NO. 20 

DISABLE ANU ENABLE CIRCUIT, 

P0UER MRF 

DISENBPO 

06-06 

FA1034 

F 

SEE COMPOSITE DIAGRAMS 1 ,2,9 
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SYMBOL NO. 21 

SSP TRANSFORMERS 

SSPTRNSF 

02-26 

FC202 

B 

SEE COMPOSITE 01AGRAMS 1,11,12 
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SYMU0L NO. 22 

SSP INTERFACE 

SSPINTRF 

C6-06 

FA1054 

C 

SEE COMPOSITE DIAGRAMS 1,11 
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3A CENTRAL CONTROL 



DWG SIZE 

M 



ISSUE 

5A 
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BELL LABORATORIES 



SD-IC900-0I 



B7AE 



- 



* ^7 I 

PART OF FS 7 



H 



SVMRm/IFAn DFS1GNATION 

OBBmiSi PEFIWIT10H 



AOR.HT1 

BAEXKO 

CADRKO 

COAKTO 

OAT.HT1 

OBPHLO 

DBPLLO 

0800LO-OB19LO 

DISMKO 
OISRKO 

DROOA 

ELNOP10B 

ENOB.GBO 

ENER.GBO 

ENGB.OBO 

ENGB.ERO 

ER.FATO 

ES.LOFO 

ES.LOMO 

ES.SS150 

ES.STPO 

ESHITCHO 
EXECKO 
EXECK1 
EZ.LOFO 

EZ.LONO 
FORCEN 

FORCEP 

FREZO 

GBPHO 

G8PL0 

GB000-G8190 

HALTKO 

HI.MRFO 

H1LOKO 

I.DFF10A 

IADRKO 



ADDRESS HATCH OF MAIN MEMORY (UNSTROBED) 

PANEL BASIC OR EXTENDED KEY 

PANEL ADDRESS HATCH KEY 

PANEL DATA HATCH KEY 

DATA HATCH ON MAIN MEMORY (UNSTROBED) 

PANEL PARITY HIGH OF THE DB LAMP 
INDICATOR 

PANEL PARITY LOU OF THE DB LAMP 
INDICATOR 

PANEL BITS 0-19 OF THE 08 LAMP 
INDICATORS 

PANEL DISPLAY HEHORY KEY 

PANEL DISPLAY REGISTER KEY 

OATA READY FLIP-FLOP <COPY 0) 

ENABLE LOAD NEW OP CODE (COPY 1) 

ENABLE DISPLAY BUFFER TO THE GATING BUS 

ENABLE ERROR REGISTER TO THE GATING BUS 

ENABLE GATING BUS TO THE OB 

ENABLE GATING BUS TO THE ER 

FATAL ERROR CCR" OF BITS 0-9 OF THE 
ERROR REGISTER) 

ENABLE SET OF LOCK OFF-LINE FLIP-FLOP 
(BIT 8 OF THE SS> 

ENA8LE SET LOCK ON-LINE FLIP-FLOP (BIT 9 
OF THE SS) 

ENABLE SET BIT 15 OF THE SS (SHADOW OF 
DISABLE FLIP-FLOP) 

ENABLE SET OF STOP FLIP-FLOP (BIT 14 OF 
THE SS) 

ENABLE A CENTRAL CONTROL SWITCH VIA MCA 

PANEL EXECUTE KEY (LOW ACTIVE) 

PANEL EXECUTE KEY (HIGH ACTIVE) 

ENABLE ZEROING OF LOCK OFF-LINE 
FLIP-FLOP 

ENABLE ZEROING OF LOCK ON-LINE FLIP-FLOP 

SYSTEHS STATUS PANEL FORCE (NEGATIVE 
POLARITY) 

SYSTEHS STATUS PANEL FORCE (POSITIVE 
POLARITY) 

MAR FREEZE CONTROL LEAD 

PARITY HIGH OF THE GATING BUS 

PARITY LOU OF THE GATING BUS 

BITS 0-19 OF THE GATING BUS 

PANEL HALT KEY 

HARDWARE INITIALIZATION ERROR "HRF" 
(MAINTENANCE RESET FUNCTION) 

PANEL HIGH-LOW HEHORY KEY 

OUTPUT OF THE INSTRUCTION OR OATA 
FLIP-FLOP (COPY 1) 

PANEL INCREMENT ADDRESS KEY 



SYMBOL/LEAP DESIGNATION 

MNEnOfUL PEflHITlQH 



CONSOLE FUNCTIONS 
(INCLUDING PROCESSOR INITIALIZATION HARDWARE) 

SYHBOl/LEAO DESIGNATION 
MNEMONIC DEFINITION 



ICCOA 

ICC1 

ICDROO-ICDRSO 

ICMANA1 

ICPBONO 

ICPZO 

ICPZOB 

1CSARPH1 

ICSARPL1 

ICSAR001-ICSAR191 

ICSOPHO 

ICSOPLO 

ICSDRPH1 
ICS0RPL1 

1CS0R001-ICSDR151 
ICSO0OO-ICSO15O 

ICTHK1 

IDISFFOB 

IG8PH(A-0)0 

IGBPH1 
1GBPHKA.B) 

IGBPLA0-1GBPLD0 
IG8PL1 

IGBPLKA.B) 

IGB00A0-K-319A0 

IG800B0-1G815B0 

IG800C0-IG815C0 

IG8000O-IG8150O 

1GB001-IG8191 

IGB001A-IGB191A 

IGB001B-IGB151B 

IKPHO 

1XPLD 

IK000-IK190 



INT(F-H.J.K)P 
IRUSOI (0-8)0 
IS(F-H,J.K>0 



OUTPUT OF CC FLIP-FLOP CI CI 

OUTPUT OF CC FLIP-FLOP CIC) 

OUTPUT OF CR FLIP-FLOP IICI 

MANUAL^ MODE INDICATION CICI 

POWER ON INITIALIZATION SIGNAL CICI 

CLOCK PHASE PZO CICI 

CLOCK PHASE PZO t IC1 

PARITY HIGH. SAR REGISTER CICI 

PARITY LOW. SAR REGISTER CICI 

BITS 0-19 OF THE SAR REGISTER CIO 

PARITY HIGH OF THE MAIN STORE DATA BUS 
CICI 

PARITY LOW OF THE MAIN STORE OATA BUS 
CICI 

PARITY HIGH OF THE SORO CIC] 

PARITY LOW OF THE SORO CIC] 

BITS 0-15 OF THE SORO CIC] 

BITS 0-15 OF THE MAIN STORE OATA BUS 
CIC] 

PANEL TEST HOOE REVERSAL KEY CIC] 

DISABLE FLIP-FLOP OUTPUT CIC] 

INPUTS TO PARITY HIGH OF THE GATING 
BUS CICI 

INPUT TO PARITY HIGH OF GATING BUS UC1 

OUTPUTS OF PARITY HIGH OF THE GATING 
BUS CICI 

OUTPUTS OF GATING BUS BIT PL CIC] 

INPUTS TO PARITY LOW OF THE GATING BUS 

CICJ 

OUTPUTS FROH PARITY LOW OF THE GATING 
BUS CICI 

INPUTS TO GATING BUS BITS 0-19 CICI 

INPUTS TO GATING BUS BITS 0-15 CIC] 

INPUTS TO GATING BUS BITS 0-15 CICI 

INPUTS TO GATING BUS BITS 0-15 IK] 

OUTPUTS FROH GATING BUS BITS 0-19 CICJ 

OUTPUT OF GATING BUS BITS 0-19 CIC) 

OUTPUT OF GATING BUS BITS 0-15 CIC] 

PANEL PARITY HIGH INPUT DATA KEY 

PANEL PARITY LOW INPUT OATA KEY 

PANEL BITS 0-19 INPUT OATA KEYS 

INTERRUPT E INPUT (POSITIVE LEAD) 

SIMILARLY FOR INTERRUPT LEADS F. G. H. 
J. K 

READ-WRITE CONTROL FOR HY STORE BUS. 
BITS 0-8 CIC] 

OUTPUTS OF INTERRUPT TRANSFORMERS. F. G. 
H. J. ANO K 



ISPANLO 

1SPANHT0 

ISTTYEO 

ISTTYOO 

ISTZ5.00 

1SUTIL0 

ITOCEBP 

1 TO COOP 

ITTYEAP 

ITTYOCP 

LK0FF1 

LOAOKO 
LOFFO(A-C) 

HANKO 
HANL1 
HCOISAO 
HCDISBO 

MCH.MRFO 

HCHGB050-HCHGB090 

MCLDMARO 

HdB.HCO 

HCSTRTO 

HO.IHTCO 

HO.SBTCO 

MD.SDISO 
HO.SSTPO 

HO.STSWO 

M0.S10B0 

MO.SZDSO 

MO.S30BO 

no.zniNO 

HO.ZHSO 
HD.ZPTO 



PANEL INTERRUPT SET INPUT (SETS BIT 11 
OF THE IS) 

PANEL HATCH INTERRUPT INPUT (SETS BIT J 
OF THE IS) 

EVEN TTY INTERRUPT SET INPUT (SETS BIT 
TO OF THE IS) 

000 TTY INTERRUPT SET INPUT (SETS BIT 11 
OF THE IS) 

Z5-HILLISEC0N0 INTERRUPT SET 

UTILITY INTERRUPT SET INPUT 

EVEN TOC INTERRUPT (POSITIVE LEAO) 

ODD TOC INTERRUPT (POSITIVE LEAO) 

EVEN TTY INTERRUPT (POSiTIVE LEAO) 

ODD TTY INTERRUPT (POSITIVE LEAD) 

LOCK OFF-LINE INDICATION (ALLOWS POWER 
TURNOFF) 

PANEL LOAO REGISTER KEY 

LOCK OFF-LINE OR OtSABLE INDICATION 
(DISABLES 10) 

PANEL MANUAL KEY 

PANEL MANUAL LAMP INDICATOR 

MCA CONTROL. 01 SABLE A 

MCA CONTROL. DISABLE B 

MCA INITIALIZATION LEAO TO THE CENTRAL 
CONTROL 

BITS 5-9 OF MCA GATING BUS 

MCA CONTROL. LOAO THE MAR ANO SET THE 
FREEZE FLIP-FLOP 

MCA CONTROL. LOAO THE MISCELLANEOUS 
BIT'S REGISTER INTO THE MCA 

HCA CONTROL. CLEAR THE FREEZE FLIP-FLOP 
ANO START THE MICRO CONTROL 

MISC. DECODER. CLEAR THE IHRF.HCH 
FLIP-FLOP. THIS FLIP-FLOP PREVENTS THE 
MCH FROH BEING INITIALIZED IF THE HCH 
ORIGINATES THE HRF. 

HISC. DECODER. SET BLOCK TIMER CHECK BIT 
(BIT 3 OF THE SS) 

MISC. DECODER. SET DISABLE FLIP-FLOP 

HISC. DECODER. SET STOP FLIP-FLOP (BIT 
H OF THE SS) 

HISC. OECOOER. STOP ANO SWITCH CENTRAL 
CONTROL 

HISC. OECOOER. GATE SWITCH REGISTER 1 TO 
THE 08 

HISC. OECOOER. GATE SWITCH REGISTER Z TO 

THE OB 

HISC. DECODER. GATE SWITCH REGISTER 1 TO 
THE OB 

HISC. OECOOER. ZERO THE HICR01NTERPRET 
BIT (BIT 11 OF THE SS) 

HISC. DECIDER. ZERO THE MAINTENANCE 
STATE REGISTER 

HISC. OECOOER. ZERO THE PROGRAM TIHEP 



BHEflQSLLC 
HOA.BDO(A.B) 

MDERCRTO 
HOGOOIOA 

HOIOHCHO 
HOIOSUOO 
HOHRFCCO 

HPKO 
MPLO 
HRFBTSEO 

HRFCSTPO 

MRFP 

HRFSHARO 

MRF3TP30 
HSOOO 

evoiso 

0NL1 



T-f 



DEFINITION. 

ENABLE GATING OF THE BAO DATA ANO THE 
ADDRESS OF A DOUBLE STORE READ OPERATION 
TO THE OK ANO AK REGISTERS RESPECTIVELY 

MISCELLANEOUS OECOOER RETURN FROM 
COMPLEMENT CORRECTION HICROSUBROUTINE 

ENABLE GATING OF THE GOOO OATA OF THE 
DOUBLE STORE REAO OPERATION TO THE 
01 REGISTER 

HISC. OECOOER. IDLE THE HCA 

HISC. OECOOER. IDLE THE SWITCH SEQUENCER 

HISC. DECODER. MAINTENANCE RESET 
FUNCTION (HRF) TO THE CENTRAL CONTROL 

PANEL MANUAL PARITY KEY 

PANEL MANUAL PARITY LAHP INDICATOR 

CENTRAL CONTROL MAINTENANCE RESET 
FUNCTION (HRF) SET THE BTC FLIP-FLOP ANO 
CLEAR THE SEHI-ENABLE FLIP-FLOPS FOR THE 
DISABLE FUNCTION 

CENTRAL CONTROL MAINTENANCE RESET 
FUNCTION (MRF) CLEAR STOP FLIP-FLOP 

MAINTENANCE RESET FUNCTION INPUT FROH 
SYSTEH STATUS PANEL (POSITIVE LEAO) 

CENTRAL CONTROL MAINTENANCE RESET 
FUNCTION (HRF) SET MAR TO STARTING 
INITIALIZATION ADDRESS 

CENTRAL CONTROL MAINTENANCE RESET 
FUNCTION (HRF) SET CLOCK TO PHASE P3 

BIT OF THE MAINTENANCE STATE REGISTER 
(OVERRIDE 1/0 DISABLING) 

INDICATES CC IN LOCKED OFF-LINE OR 
OISABLED 

PANEL LAMP INDICATOR. OUTPUT OF CC 
FLIP-FLOP INOICATES CC IS IN THE ACTIVE 
HOOE OR ON-LINE (BIT 1Z OF THE SS) 



3A CENTRAL CONTROL 



BELL LABORATORIES SD"1C900-01 
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sam.L\£taj£Simim 


HBBUC 


QEEMIiON 


PCISC210 


POWER INITIALIZATION, CLEAR ISC BITS 1 
AND 2 (BITS 6 AND 7 Of THE S3) 


pa.cco 


POWER INITIALIZATION. CLEAR CC FLIP-FLOP 
(BIT 12 OF THE SS) 


PT.MRFO 


PROGRAM TIMER TIMEOUT, INITIATE A 
MAINTENANCE RESET FUNCTION 


WW 


POWER KEY BB CONTACT (SETS BtT 19 OF SS) 


PWROFFO 


POWER INITIALIZATION SIGNAL TO THE 
CENTRAL CONTROL 


P31 


CLOCK PHASE P3 (POSITIVE ACTIVE) 


RESBO 


PANEL RESET CIRCUITS FLIP-FLOP OUTPUT 


RESKO 


PANEL RESET CIRCUITS KEY (LOW ACTIVE) 


RESK1 


PANEL RESETS CIRCUIT KEY (HIGH ACTIVE) 


RS1K0 


PANEL REGISTER SELECT (1) KEY 


RSZKO 


PANEL REGISTER SELECT (2) KEY 


RB4K0 


PANEL REGISTER SELECT «> KEY 


MM 


PANEL REGISTER SELECT (8) KEY 


ROOLO-R09LO 


PANEL REGISTER SELECT LAMP INDICATORS 
BIT 0-9 


R10L0-R15L0 


PANEL REGISTER SELECT LAMP INDICATORS 
BIT 10-15 


SGKO 


PANEL SPECIAL OR GENERAL REGISTER SELECT 
KEY 


SPLLO 


PANEL SPECIAL REGISTER SELECT LAMP 
INDICATOR 


SSAMEOA 


ADDRESS MATCH ENABLE BIT (BIT OF THE 
SS) 


SS8HC0A 


BLOCK HARDWARE CHECK BIT (BIT 1 OF THE 
SS) 


SSCCOA 


CENTRAL CONTROL ON-LINE BIT (BIT 12 OF 
THE SS) 


SSOISPO 


DISPLAY BIT (BIT 17 OF THE SS) 


SSOKEOA 


DATA MATCH ENABLE BIT (BIT 4 OF THE SS) 


SSLOFOA 


LOCK OFF-LINE BIT (BIT 8 OF THE SS) 


SSLONOA 


LOCK ON-LINE BIT (BIT 9 OF THE SS) 


SSMANOA 


MANUAL BIT (BIT 10 OF THE SS) 


SSP.MRFO 


SYSTEM STATUS PANEL MAINTENANCE RESET 
FUNCTION OF THE CENTRAL CONTROL 


SSPFOFO 


SYSTEM STATUS PANEL FORCE OFF-LINE 
FUNCTION 


SSPFONO 


SYSTEM STATUS PANEL FORCE ON-LINE 
FUNCTION 


SSSTPOA 


STOP FLIP-FLOP BtT (BIT 14 OF THE SS) 


STEPKO 


PANEL STEP KEY 


stoko 


PANEL STORE IN MEMORY KEY 


stopu 


PANEL CENTRAL CONTROL ERROR STOP LAMP 
INDICATOR 


STP.FR20 


'OR' OF THE STOP FLIP-FLOP AND THE 
FREEZE FLIP-FLOP 


SOACOO 


MY MAIN STORE BUS AUTOMATIC ERROR 
CORRECTION SIGNAL OUTPUT 


S0BY10 


MY MAIN STORE BUS STORE BUSY INPUT 
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PART OF FS 7 

CONSOLE FUNCTIONS 
(INCLUDING PROCESSOR INITIALIZATION HARDWARE) 



SYBBQUL.EAQ_QES 


LGMAIIQN. 


iSEMONIC. 


QEEINIIIQN. 


SOCMIO 


MY MAIN STORE BUS STORE COMPLETE SIGNAL 
INPUT 


SOCHCO 


MY MAIN STORE BUS COMPLEMENT WRITE 
SIGNAL OUTPUT 


TMKOA 


PANEL TEST MODE REVERSAL KEY 


TSCCO 


TEST SET ACCESS, CC FLIP-FLOP OUTPUT 


TSI.DO 


TEST SET ACCESS, INSTRUCTION OR OATA 
a IP-FLOP OUTPUT 


TSSOACO 


TEST SET ACCESS POINT AUTOMATIC ERROR 
CORRECTION SIGNAL 


TSSOBYO 


TEST SET ACCESS POINT, MY STORE BUSY 
SIGNAL 


TSSOCUO 


TEST SET ACCESS POINT AUTOMATIC ERROR 
CORRECTION SIGNAL 


TSSOSCMO 


TEST SET ACCESS POINT, MY STORE COMPLET 



SIGNAL 



1 3TT 
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SYMBOL NO. 1 

CONTROL PANEL INTERFACE LOGIC 



EOPT 
— | DESIG LOC 



CPANITRF 06-06 



COOE 
FA1034 

FS INFO - 



ELEH 
IDENT 



OPT 



CP INFO 



LEAD 

DESIG 



FUHC TERM. 



EXECKO I 

EXECK1 I 

ICCOA 

ICHAHAV 

ICP30H0 I 

ICTMK1 



310 

011 
IC 

IC 
IC 

IC 



c 


IDISFFOB 

ISPANLO 

HANKO 


I 




IC 

115 

314 




MO.S2D80 

MOMRFTtfl 
OFL.OISO 


1 

UT 




20J 
216 
106 


— — J 










QNL1 

RES80 

RESKO 




a 

i 


016 
104 

111 





RE SKI 

SSCCOA 

TMKOA 


i 
i 
i 


111 

2H 
11* 




3T05S3 


GAD 
GRO 

GRD 


OGO 
2GD 
200 




3V058B 


GRO 

PWR 
PUR 


319 
000 
119 


E 









DESTINATION 

TO CTLPNL CKT 
TO CTLPNL CKT 
7/20 

7/20 

7/20 
7/20 

7/20 
5/9 

5/12.7/4 
9/3 

TO CTLPHL CKT 

1/12 
1/H 
9/* 

TO CTLPHL CKT 

7/5 

TO CTLPNL CKT 

TO CTLPHL CKT 

5/10 

7/3.7/5 

1/4 

TO CTtPHL CKT 



HOTE 



202 



202 



TERM. 
MOD 

EXECKIO 
EXECK11 
CCOA 

MAHA1 
PBONO 
THK1 

DISFFOB 

EXECO 

MANKO 



LOC 

2A5 
2A5 
2H1 

2H1 
2A4 
2H1 

2A0 

2H6 

2A0 



GS2I0 2A7 

RESOKOA 2H4 

CC.DISO 2H0 

CC1 2H1 

RESBO 2G7 

RESK10 2A3 

RESKI1 2A3 

CCIO 2A1 

TMKOA 2A1 



203 
203 
203 

203 
203 

203 



GRO 
GRD 
GRD 

GRO 

♦3 

♦3 









SYMBOL^ MO. 2 

REGISTER SELECT 


DESIG 

REG. GEL 


EOPT 
LOC 

02-31 


COOE 

FA1023 


ELEN 
IDEHT 

- *t ■ ■ - * 



SYMBOL NO. 2 

REGISTER SELECT 



PART OF FS 7 

CONSOLE FUNCTIONS 
(1HCLUD1NG PROCESSOR IHITIALI2ATI0N HARDWARE) 

(CONT) 



EOPT 
DESIG LOC 



RFG.SEL 02-31 



LEAD 

DESIG FUHC TERM. 



CODE 
FA1023 

FS INFO - 



ELEH 

IDENT 



OPT 



CP INFO 



R14L0 
R15L0 



306 

106 



EOPT 
DESIG LOC 

C.TA.LOG 02-24 



LEAD 
DESIG 



FUHC TERM. 



I.DFF10A I 217 

ICC1 I IC 

MCHGB080 OT 304 

HCHG8090 OT 303 

HCHB.nCO I 012 

MPKO I 216 



HPLO 
PURKBB 



SGKO 



I 



FS 1HF0 



OPT 



CP INFO 



LEAD 
DESIG 

RS1K0 
RS2K0 
RS4K0 

RS8K0 
ROOLO 
R01LO 



FUHC TERM. 



112 
212 
012 

010 
203 
006 



DESTINATION 

7/5 
7/5 
7/5 

7/5 

TO CTLPNL CKT 
TO CTLPHL CKT 



HOTE 

202 
202 
202 

202 
202 
202 



G 


R02L0 
R03L0 
R04LO 







305 
104 
204 


TO CTLPHL CKT 
TO CTLPHL CKT 
TO CTLPHL CKT 


202 
202 
202 




R05L0 
R06L0 
R07L0 







004 
303 
103 


TO CTLPHL CKT 
TO CTLPHL CKT 
TO CTLPHL CKT 


202 
202 
202 




ROSLO 
R09L0 
R10L0 







206 
108 

20* 


TO CTLPHL CKT 
TO CTLPHL CKT 
TO CTLPHL CKT 


202 
202 
202 


H 


R11L0 
R12L0 
R13L0 







oos 

207 
007 


TO CTLPHL CKT 
TO CTLPHL CKT 
TO CTLPHL CKT 


202 
202 
202 



TERH. 
MOO 

RS1K0 
RS2K0 
RS4K0 

RS8K0 

ROLO 

R1L0 

R2L0 
R3L0 
R4L0 

R5L0 
R6L0 
R7L0 

RSLO 
R9L0 
R10L0 

R11L0 
R12L0 
R13L0 



LOC 

6A2 
6A2 

6A2 

6A1 
6G6 
6G6 

6G6 
6G5 
6G5 

6G5 
6G4 
6G4 

6G4 
6G3 
6G3 

6G3 
6G2 
6G2 



SPLLO 

SOACOO I 

S08YI0 I 

SOCHIO I 

SOCMOO I 

TMKOA I 

TSCCO 

TSI.00 

TSSOACO 

TSS0BY9 C 

TSSOCHO 

TSSOSCNO 



104 
107 

101 

301 
114 
017 

314 
212 
307 

103 
203 
205 

PM 
005 
100 



DESTINATION 



TO CTLPNL CKT 
TO CTLPHL CKT 



HOTE 



202 

202 



TERM. 
HOD 



R14L0 
R15L0 



LOC 



6G2 

6G1 



SYMBOL WO. 3 

COHSOLE AHD TEST ACCESS LOGIC 



COOE 
FA1033 

FS IHFO - 



ELEH 
IDENT 



OPT 



CP IHFO 



DESTINATION 



4/3 

a/4 

5/2 

5/2 
9/4 
7/5 



TO CTLPHL CKT 

7/5 

TO CTLPHL CKT 

7/5 

TO CTLPHL CKT 

.4/2 

TO CONH CKT 

4/1 
4/2 
7/1 



HOTE 

202 
202 
202 
202 

202 
202 



TERH. 
MOD 



LOC 



1. 010 10A6 
CC1 10A6 
GPUKO 10G5 



GTHKO 
GHB.HCHO 

MPKO 

HPLO 
PUKIO 

RSGSKO 

SPLLO 

SOACiO 
S0BY10 

SOCHIO 

SOCHIO 
TMKIO 

CCO 
I. DO 
SOACO 

SOSTP 

socuo 

SOCHO 



10G5 
10A4 
10A1 

10G1 
10A5 

10A0 

10G0 
10A4 
10A2 

10A2 
10A3 
10A5 

10G6 
10G6 
10G4 

'00? 
10G3 
10G2 



T 



SYMBOL MO. 4 

DISPLAY BUFFERS PH. PL. 19-10 



EOPT 
DESIG LOC 

0BHL1910 10-22 



LEAD 

DESIG 



OBPHLO 

08PLL0 

0B10L0 

081 1L0 

0812L0 

081310 

DB14L0 

DB15L0 

DB16L0 

DB17L0 

DB15L0 

D819L0 

OISHKO I 

ENDB.GBO I 

ENGB.DBO I 



G8PH0 
GBPLO 

G8100 

G8110 
GB120 

GB130 

GB140 
GB150 

G8160 

G8170 
GB180 

GB190 



HILOKO 
IADRKO 
1GBPH1 

IGBPL1 
IG8101 

IGB111 

IGB121 

IGB131 
IG8141 

IGB151 
IGB161 
IG8171 

1GB1S1 
IGB191 
IKPHO 

IKPLO 
IK100 
IK110 

IK120 
IK130 
IK140 



COOE 
FA102S 

FS IHFO - 



ELEH 

IDENT 



FUNC TERM. 



219 
315 

214 

014 
215 
114 

218 
018 
118 

115 
019 
318 

111 

104 
314 



OT 
01 

OT 

01 
OT 
01 

OT 
01 
OT 

01 

OT 

01 

OT 
01 
OT 

01 
OT 
01 

OT 

01 
OT 

02 
OT 

01 

I 
I 



















1 



1C307 

307 

1C107 

107 

IC310 

310 

IC110 

110 

IC210 

210 

IC010 
010 

IC006 

006 

IC206 

206 
I CI 06 
106 

IC306 

306 

IC007 

" W/' 
IC207 
207 

205 
112 
IC 

IC 
IC 
IC 

IC 
IC 
IC 

IC 
IC 
IC 

IC 
IC 
317 

117 
Oil 
211 

311 

012 
016 



DESTINATION 

TO CTLPHL CKT 
TO CTLPHL CKT 
TO CTLPHL CKT 

TO CTLPHL CKT 
TO CTLPHL CKT 
TO CTLPHL CKT 

TO CTLPHL CKT 
TO CTLPHL CKT 
TO CTLPHL CKT 

TO CTLPNL CKT 
TO CTLPNL CKT 
TO CTLPNL CKT 

TO CTLPHL CKT 

7/6 

7/6 

2/2 
2/2 
2/2 

2/2 
2/3 
2/3 

2/3 
2/3 
2/3 

2/3 

2/3 
2/3 



HOTE 



2/3 
2/3 
2/3 

2/3 
2/2 

2/2 

2/2 
2/2 
2/2 

in 

2/2 
2/2 



TO CTLPHL CKT 
TO CTLPHL CKT 
5/1 

5/1 
5/1 
5/1 

5/1 
5/1 
5/1 

5/1 
5/1 
5/1 

5/1 
5/1 
TO CTLPHL CKT 

TO CTLPHL CKT 
TO CTLPHL CKT 
TO CTLPNL CKT 

TO CTLPNL CKT 
TO CTLPNL CKT 
TO CTLPNL CKT 



OPT 



CP INFO 



TERH. 
MOO 

OBPHO 
D8PL0 
DB100 

08110 
OB 120 
DB130 

OB 140 
DB150 
DB160 



LOC 

3H2 
3H2 
4H7 

4H7 
4H5 
4H4 

4H2 
4H1 
3H8 



D8170 3H7 

08180 3H5 

08 190 3H5 

01SKO 4A6 

EOB.GBIO 2A4 

EGB.08I0 3A0 

TG8.PH0 3H1 

TGB.PHO 3H1 

TG8.PL0 3H2 

T6B.PL0 3H3 

TG8.100 4G7 

TG8.100 4H7 

TGB.110 4G6 

TGB.110 4H6 

TG8.120 4G5 



TGB.120 
TGB.130 
TG8.130 

TGB.140 
TG8.140 
TGB.1S0 

TG8.150 
TG8.160 
TGB.160 

TGB.170 
TGB.170 
TGB.180 

fuS.iM 
TGB.190 
TG8.190 

HILOKO 
IADRKO 
G8.PHI1 

G8.PLI1 
G8.1011 

GB.1111 

GB.1211 
GB.13I1 

GB.14I1 

G8.1511 
G8.16I1 
GB.17I1 

G8.18I1 

G8.19I1 
IKPHO 

IKPLO 
IK100 
IK110 

IK120 
IK130 

1K140 



4H5 

4G3 



4G2 
4M2 
4G0 

4H1 
3G9 
3H8 

3H6 
3H7 
3H5 

1H5 
3H3 
3H4 

4A0 
4A3 
2G4 

2G4 
2G9 
2G8 

2G8 
2G7 
2G7 

2G7 
2G6 
2G6 

2G5 
2G5 
3A5 

3a3 

4AS 

4A6 

4A5 
4A4 
4A3 



SYMBOL ¥0. 4 (CONT) 

DISPLAY BUFFERS PH.PL. 19-10 



DESIG 
DBHL1910 



EOPT 
LOC 



10-22 



CODE 
FA1028 

FS IHFO - 



ELEH 

IDENT 



OPT 



CP INFO 



LEAD 
DESIG 

IK150 
IK160 
IK170 

1K180 
IK190 
MANKO 

MO.S1DB0 
MD.S20B0 

M0.S3D80 

STOKO 
3T062C 



3V062C 



FUNC TERM. 



216 
116 
316 

017 
217 
105 

109 
209 

J09 



I 212 

GRO OGO 

GRD 2G0 

GRO 200 

GRO 319 

PUR 000 

PUR 119 



DESTINATION 

TO CTLPNL CXT 
TO CTLPNL CKT 
TO CTLPHL CKT 

TO CTLPNL CKT 
TO CTLPNL CKT 
7/1 

1/12 
1/12 
1/14 

TO CTLPNL CKT 



NOTE 



202 



203 
203 

203 
203 

203 

203 



TERM. 
MOO 



LOC 



1K150 4A1 

1K160 3A8 

IK170 3A6 

IK180 3A6 

1K190 3A4 

MANKO 4A8 



GS1I0 
GS2I0 
GS3I0 

STOKO 

GRO 

GRO 

GRO 
GRO 
•I 



2A1 

2A2 

2A0 

4A3 



- . 



PART OF FS 7 
SYHBOL(S) 12 3 4 



ir-—-— -.■■■. 



3A CENTRAL CONTROL 



DUG SIZE 
C2 



BELL LABORATORIES 



SD-1C900-0; 



fSSS !« U. 5. A. | 



ISSUE 

5A 



B7CA 



64/I6V77 



' 






* 



SYMBOL NO. 5 

DISPLAY BUFFERS 09-00 



EOPT 
OESIG LOC 

D809-00 10-23 



CODE 
FA1027 

FS INFO - 



ELEM 
IDENT 



LEAD 
DESIG 



FUNC TERM. 



8AEXK0 1 

CADRKO 1 

CDAKTO I 

0800L0 

0B01L0 

DB02LO 



315 
011 
110 

302 

102 
209 



DESTINATION 

TO CTLPNL OCT 
TO CTLPNL CRT 
TC CTLPNL CUT 

TO CTLPNL CKT 
TO CTLPNL CKT 
TO CTLPNL CKT 



0803L0 

0804L0 
OB05LO 








009 

111 

211 


TO CTLPNL CKT 
TO CTLPNL CKT 
TO CTLPNL CKT 


DB06L0 
DB07L0 
0B08L0 








316 

016 
217 


TO CTLPNL CKT 
TO CTLPNL CKT 
TO CTLPNL CKT 


DB09L0 
OISRKO 
ENDB.GBO 




1 

I 


0I7 
312 
OH 


TO CTLPNI CKT 
TO CTLPNL CKT 
7/6 


ENGB.DBO 
GBOOO 


! 

OT 
01 


115 

1C301 

301 


7/6 
2/4 
2/4 


G8010 
G3020 


OT 
01 

OT 


IC101 

101 

1C205 


2/4 
2/4 
2/4 


G8030 


01 
OT 
01 


205 

IC105 

105 


2/4 
2/4 
2/4 


GB040 
GBOSO 


OT 
01 
OT 


IC005 

005 

IC305 


2/4 
2/4 
2/4 


GB060 


01 
OT 
01 


305 

IC208 

208 


■2/*- 

2/4 
2/4 


G8070 
GBOSO 


OT 
01 

or 


IC10S 

108 

IC008 


2/4 

*'* 
2/3 


G8090 


01 
OT 
01 


008 

IC308 

308 


2/3 
2/3 
2/3 


HALTKO 
IGB001 
IG8011 


i 






304 

1C 

1C 


TO CTLPNL CKT 

5/2 

5/2 


IGB021 
IG8031 
IGB041 








1C 
IC 
IC 


5/2 
5/2 
.5/2 


IGBOBI 
IGBObI 
IGB071 




' 


IC 
IC 

IC 


5/2 
5/2 
■572 


IG80S1 
IG8091 
IKOOO 





I 


IC 

IC 
100 


5/2 
5/2 
TO CTLPNL CKT 


IK010 
IK020 
1K030 


1 
I 
1 


103 
204 
311 


TO CTLPNL CKT 
TO CTLPNL CKT 
TO CTLPNL CKT 


IK040 
1K050 
IK060 


1 
I 
I 


212 
013 
113 


TO CTLPNL CKT 
TO CTLPNL CKT 
TO CTLPNL CKT 



1K070 I 

1K083 1 

IK090 I 

LOADKO I 

MD.S1DB0 I 

M0.S2DB0 I 



309 
010 
310 

213 
201 
001 



NOTE 



TO CTLPNL CKT 
ro CTLPNL CKT 
TO CTLPNL CKT 

TO CTLPNL CKT 

1/12 

1/12 



1 



1 



PART OF FS 7 

CONSOLE FUNCTIONS 
(INCLUDING PRCCESFOR INITIALIZATION HAROWARE) 









SYMBOL NO. 5 


(CONT) 






SYMBOL NO. 7 


' 










DISPLAY BUFFERS 09-00 










MATCH ENABLE LOGIC 










EOPT 


ELEH 








EOPT 


ELEM 






OPT 




DESIG LGC 


COOE IDENT 


OPT 


. 


DESIG 


LOC 


COOE IOENT 


OPT 








DB09-00 10-23 


FA10Z7 A 






MTHENLGC 


06-06 


FA1034 B 




TERM. 


LEAD 




TERM. 


LEAD 






TERM. 




MOO 


LOC 
5A5 


DESIG FUNC TERM. 
M0.S3CB0 I 300 


DESTINATION NOTE 


MOD 
GS3I0 


LOC 
2A2 


DESIG FUNC 
ADR.MT1 1 


TERM. 
202 


DESTINATION NOTE 


MOO 
A0RMTI1 


LOC 
3A6 


BAEXO 


1/14 


7/9 202 


CADRKO 


4A2 


MPKO I 203 


7/3 202 


MPKO 


6A5 


CAT.MT1 I 


102 


7/11 


DAMT11 


3A5 


CDAKTO 


4A5 


PWRK38 I 314 


TO CTLPNL CKT 
7/3 


PUKO 


4A2 


OROOA 1 


302 


4/1 


0R10 


3A4 


08000 


6H4 








-— 


ELNOP108 1 


304. „- 


.til 


LNOPO. 


3A2. 


DB010 


6H4 


RES80 1 109 


7/1 


RESCKO 


4A8 


ICP203 1 


IC 


1/9 


P20B 


2E1 


DB020 


5G7 


RS1K0 I 003 


7/2 202 
TO CTLPNL CKT 


RS1K0 


6A6 


ISPANMTO 


001 


5/11 


PHATO 


3H3 


DB030 


5G6 


RS2K0 1 303 


7/2 202 


RS2K0 


6A3 


SSAMEOA I 


003 


5/14 202 


AMEIO 


"SA3 


D8040 


5H3 




TO CTLPNL CKT 






SSOMEOA I 


213 


5/10 


DMEIO 


3A3 


D8050 


5H2 


RS4K0 1 104 


7/2 202 


RS4K0 


5A8 












DB060 


4G7 




TO CTLPNL CKT 
















OE070 


4G7 


PS8K0 I 012 


7/2 202 


RS8K0 


5A5 












Ma 


4H4 


SGKO 1 112 


TO CTLPNL CKT 

7/3 202 


SGKO 


5A4 






SYMBOL NO. 8 






DB090 


4H3 




TO CTLPNL CKT 










ADRS MTCH AND OATA MTCH REGISTER! 




DISPKO 


5A3 














(El 3 PH AND FL) 






EOB.GBIO 


4A0 


STEPKO I 004 


TO CTLPNL CKT 202 


STEPKO 


6A2 
















TMKOA 1 210 


7/1 


TMKOA 


4A6 




EQPT 


ELEM 






EG8.DBI0 


6A1 


3T062C GRO OGD 


203 


GRO 




DESIG 


LOC 


COOE IDENT 


OPT 




TG8.000 


6H4 

















... 


..." 


TG8.000 


6H5 


GRD 2G0 
GRO 200 


203 
203 


GRO 

GP-J 




MT8TPHPL 


02-18 


FA1024 8 






TGB.010 
TGB.OIO 
TGB.020 


6H3 
6H3 
5G7 


GRO 319 


203 


GRO 












3V062C PUR 000 


203 


♦3 


















PWR 11/ 


203 


♦3 




LEAD 






TERM. 




TG8.020 


5G7 




;\ , . " 






OESIG FUNC 


TERM. 


DESTINATION NOTE 


,100 


LOC 


TG8.030 


5G5 






i 




' . i 


*!■■■■ 


_.. _- .... 


..... 


... 


TGB.030 


5H6 


. . . 




; 






008 
305 




A0R.MT1 
DA.MT1 


10H4 

low 


TGB.040 


5G2 


- 


SYMBOL NO. 6 


. 




FP204L91 I 


IC 


4/5 


F204L91 


11F0 


TGB.040 


5H3 




















TG8.050 


5G1 




MISC CIRCUIT 






FP204RC1 I 
FP204R31 1 


IC 
IC 


4/5 
4/5 


F204RC1 
F204R31 


11F0 

1160 


TGB.050 


5H1 


. ■' '.. 








FP204R51 I 


IC 


4/5 .... 


F204R51 


12F0 


TG8.060 


4G7 


EOPT 


ELEM 










. " . 






TGB.060 


4G7 


OESIG LOC 


CODE IDENT 


OPT 




FP204R61 I 


IC 


4/5 


F204R61 


12E0 













, 


F204LA0A 1 


216 


1/11 


F204LA0 


11A5 


TGB.070 


4G6 


M1SCKT 06-06 


FA1034 E 






1CDRS0 I 


IC 


4/5 


ORO 


1280 


TGB.070 


4H6 




• . , 
















TG8.080 


4H4 










ICSARPH1 1 


IC 


4/5 


SARB1 


10A2 






; 


■ FS INFO 


CP 


NFO 


1CSARPL1 I 


IC 


4/5 


SARA1 


10 A3 


TGB.080 


4H4 










1 CSDPHO 1 


IC 


4/5 


TSDOB 


10A4 


TGB.09O 


4H2 


LEAD 




TERM. 








• 






TG8.09O 


4H3 


OESIG FUNC TERM. 


DESTINATION NOTE 


MOO 


LOC 


ICSOPLO I 


IC 


4/5 


TSDOA 


10A5 














• [CSDRPK1 ! 
ICSDRPL1 1 


10)17 
IC314 


4'5 ■ - 


sriRRi 


10A4 


HALTKO 


5A8 


ENDB.GBO 01 008 


7/4.7/5 


OS.GBO 


7H2 


4/5 


S0RA1 


10A5 


G8.0011 


3G6 


EKER.GBO 01 306 


5/1.5/2 


ER.G80 


7H2 






. 






G8.01I1 


3G6 


ENGB.DBO 01 307 


7/4.7/5 


TG8.DB0 


7H4 


1G8PHA0 
IGBPHBO 


IC 
IC 


4/5 
4/5 


AKBG10 
A1BG10 


11H6 


GB.0211 


3G5 


ENG8.ER0 01 208 


5/1.5/2 


G8.ER0 


7H5 


IG8PHC0 


IC 


4/5 


taut 


12H2 


GB.0311 


3G5 


F204LA0B I 309 


1/13 


F204LA0 


7A2 






■ 






G8.04I1 


3G4 


F204RA1A 1 IC 


1/9 


F2C4RA1A 


7C0 


IGBPHDO 
IGBPH1A 1 


IC 
IC 


4/5 
4/5 


D18G10 

GB.8D1A 


12H5 
11E0 


G8.0511 


3G3 


F204R91 1 IC 


1/9 


F204R91 


7C0 


1GBPH1B I 


IC 


4/5 


GB.B018 


12E0 


BS.Mil 


3G2 


SSOISPO I 206 


5/5 202 


OISPO 


7A3 










' 


GB.0711 


362 


T204LA08 I 209 


1/11 


T204LA0 


7A4 


IGBPLAO 
IGBPLBO 


IC 

IC 


<-« ■ ■"' 

4/5 


AKAG10 
AIAG10 


11H3 
11H6 


GB.08I1 


3G1 


T204RA08 1 308 


1/11 


T204RA0 


7A5 


IG8PLC0 


IC 


4/5 


DKAG10 


12H2 


GB.09I1 


3G0 


T204RA1 IC 


7/20 


T204RA1 


7H5 












1K00 


6A6 


T204RC0C 1 109 


1/11 


T204RC0 


7A4 


1GBPL00 
1G6PL1A I 


IC 
IC 


4/5 
4/5 


01*110 
GB.AC1A 


12H5 
11E0 


1K10 
IK20 
IK30 


6A3 
5A8 
5A5 


T204R90B 1 009 


1/11 


T204R90 


7A4 


IGBPL1B 1 


IC 


4/5 


GB.A018 


12E0 


. 








IRUS0I80 1 


IC 


4/5 


R.USOIO 


10A4 














HOA.BOOA 1 


307 


4/2 


ER.AKOKO 


12*2 


IK40 


5A4 


■ 








MOGODIOA I 


107 


4/2 


ERC.DIO 


12A6 


IK50 


5A1 




















IK60 


4A8 










TP204L91 I 
TP204R31 1 


IC 
IC 


4/5 
4/5 


T204L91 
T204R31 


11A2 
IMS 


1K70 


4A6 










TP204R51 I 


IC 


4/5 


T2C4R51 


12C0 


IK80 


4A5 




















IK90 


4A3 










TP204R61 I 


IC 


4/5 


T204R61 


1280 














T204LA0A 1 


308 


1/11 


T204LA0 


11A5 


LOADKO 


5AI 










T204RC08 I 


209 


1/11 


T204RC0 


11A2 


GS1I0 


2A1 




















GS2I0 


2A2 














■ 







. . 



3 



T 






■ 



SYMBOL NO. 9 

ACSS MTCH REGISTER 
(BITS "9 ANO 17) 



EOPT 
OESIG LOC 

MTBT1917 02-20 



COOE 
FA1030 

FS [NFO 



ELEM 
IDENT 



LEAD 

OESIG 



ACR.MT1 



FUNC 
OT 



TERM. 
10S 



DESTINATION 

7/10.7/11 

7/12.7/13 

7/14.7/15 

7/16,7/17 

7/18 

4/ fS. 7/7 



NOTE 
202 



F204LA08 
F204R30C 


I 


211 
311 


1/13 
1/13 


F9204L91 
F9204RC1 
F9204R31 


i 




IC 
IC 
IC 


4/6 
4/6 
5/5 


ICSAR171 
1CSAR191 
IGB17A0 


i 
i 




IC 
IC 
IC 


4/6 

4/6 
4/6 


IG8171A 

IG819A0 
IGB191A 


1 




IC 
IC 
IC 


4/6 
4/6 
4/6 


MDA.800B 
T204LA0B 
T204RC0C 


1 

1 
1 


107 

318 
218 


4/2 

1/11 

1/11 


T9204L91 
T9204R31 


I 

1 


IC 
IC 


4/6 
4/6 



PART OF FS 7 
SYMBOL(S) 5 6 7 8 5 



OPT 



CP INFO 



TERM. . 
MOO LOC 

A0R.MT1 5G8 



3A CENTRA. CONTROL 



F204LAC 
F204R30 



5A0 
5A0 



F204L91 5A2 

F204RC! 5A2 

F204R51 5H0 

SAR.A1 5A5 

SAR.B1 5A5 

TIGBAAO 5H2 

GB.A01 5A2 

TiGBBAO 5H1 

GB.801 5A1 

ER.SAAKO 5A4 

r 204LA0 5AI 

1204RL0 5A3 



T2U4L91 
T204R31 



5A2 
SAO 



BELL LABORATORIES SD-IC90Q-01 



T 



DWG SIZE 
C2 



miRTE-3 IN U. S. 



^T 



ISSUE 

5A 



B7CB 

"56715777" 












I 

1 

r 
- 



SYMBOL NO. 10 

AORS MTCH REGISTER 
(BITS 15 AND 16) 



DESIG 




EQPT 
LOC 


CODE 


MTBT1816 


02-19 


FA1030 
DESTINATION 


LEAD 
DESIG 


FUNC 


TERN. 


AOR.MT1 

F204LA0B 

F204R30C 


OT 
I 

I 


108 
211 
311 


7/9 

1/13 

1/13 


F8204L91 
F8204RC1 
F8204R31 


1 

1 



iC 
IC 
IC 


4/7 

4/7 
3/6 


ICSAR161 
1CSAR181 
IGB16A0 


I 
I 




IC 
IC 
IC 


4/7 
4/7 

4/7 


IGB161A 
IG81SA0 
1GB181A 


I 



I 


IC 

IC 
IC 


4/7 
4/7 
4/7 


MOA.B008 

7204LA0B 
T204RC0C 


I 

1 
I 


107 
318 

21S 


4/2 

1/11 

1/11 


T8204L91 
T8204R31 


I 
I 


IC 
IC 


4/7 
4/7 



OPT 



CP INFO 



NOTE 
202 



TERI1. 
MOD 



LOC 



A0R.MT1 5G8 

F204LA0 SAO 

F204R30 5A0 

F384L94 5A2 

F204RC1 5A2 

F204R31 5H0 

SAR.A1 5A5 

SAR.81 5A5 

TIGBAAO SH2 

G8.A01 5A2 

TIGBBAO SHI 

GB.B01 SA1 

ER.SAAKO SA4 

T204LA0 5A1 

T204RCO 5A3 



T204L91 
T204R31 



5A2 
5A0 



SYMBOL NO-. 11 

AORS MTCH AND DATA HTCH REGISTERS 
(BITS 15 AND 07) 



0ES1G 
HTBT1507 



EQPT 
LOC 



02-17 



CODE 
FA1024 



ELEM 
I DENT 



OPT 



FS INFO 



tP INFO 



LEAO 
DESIG 



A0R.MT1 
DAT.HT1 



FUNC TERN. 



OT 
OT 



i 

F204LA0A I 

F7204L91 I 

F7204RC1 I 

F7204R31 I 

F7204R51 I 

F7204R61 I 

ICDR70 I 

ICSAR071 I 

ICSAR1S1 I 

ICS0R071 I 

1CSDR151 I 

ICSD070 I 

ICSD130 1 

IGB07AO 

IG807B0 

IGB07C0 

1GB07D0 

IG8071A I 

IGB0718 I 

IG81SA0 

1G813B0 

IGB15C0 



008 
303 



216 

IC 
IC 
IC 

IC 
IC 
IC 

IC 
IC 
IC314 

IC017 

IC 

IC 

IC 
IC 
IC 

IC 
IC 
IC 

IC 
IC 
IC 



DESTINATION 

7/9 

7/12.7/13 

7/14.7/15 

7/16.7/17 

7/18 

4/U,X/» 

1/13 

4/8 
4/8 
4/8 

4/8 

4/8 
4/8 



NOTE 
202 



TERN. 
(TOO 



ADR.MTl 
DA.MT1 



LOC 



10H4 
10H6 



4/8 

4/5 
4/8 

4/8 
4/8 
4/8 

4/8 
4/8 
4/8 

4/8 
4/8 
4/8 

4/8 
4/8 
4/8 



F204LA0 


11A5 


F204L91 
F204RC1 
F204R31 


11F0 
11FO 
11E0 


F204R51 
F204R61 
ORO 


12F0 
12E0 
12B0 


SARA1 
SARB1 
S0RA1 


10A3 
10A2 
10A5 


S0RB1 
TSOOA 
TSDOB 


10A4 
10A5 
10A4 


ooo 


11H3 
11H6 
12H2 


OIAGIO 

GB.A01A 

GB.A01B 


12H5 
11EO 

12E0 


AKBG10 
AIBG10 
DK8G10 


11H2 
11H6 
12H2 



PART OF FS 7 

CONSOLE FUNCTIONS 
(INCLUOING PROCESSOR INITIALIZATION HARDWARE) 



SYMBOL NO. 11 



(CONT) 



AORS MTCH AND DATA MTCH REGISTERS 
(BITS 15 ANO 07) 



EOPT 
DESIG LOC 

MTBT1507 02-17 



CODE 
FA1024 



ELEM 
IDENT 



OPT 



LEAO 
DESIG 



FUNC TERM. 



IGB15D0 IC 

IGB15"A I IC 

IGB151B I IC 

IRUS0170 I IC 

MOA.BDOA 1 307 

HDGOOIOA I 107 

T204LA0A I 308 

T204RC0B I 209 

T7204L91 I IC 



T7204R31 I 
T7Z04R51 I 
T7204R61 I 



IC 
IC 
IC 



DESTINATION 

4/8 
4/8 
4/8 

4/4, 
4/2 

4/2 

1/11 
1/11 

4/8 

4/8 
4/8 
4/8 



NOTE 



TERM. 
MOO 

0IBG10 

GB.B01A 

G8.801B 

R.USOIO 

ER.AKOKO 

ERC.OIO 

T204LA0 
T204RC0 
T204L91 

T204R31 
T204R51 
T204R61 



LOC 

12H5 
11E0 
12E0 

10A4 
12AZ 
12A6 

11A5 
11A2 
11A2 

11A5 
12C0 
1280 



SYMBOL NO. 12 

AORS MTCH ANO DATA MTCH REGISTERS 
(BITS 14 ANO 06) 



EOPT 
DESIG LOC 

MTBT1406 02-16 



CODE 
FA1024 



ELEM 
IDENT 



OPT 



LEAO 
DESIG 


FUNC 


TERM. 


OESTI 


ADR.MTl 
DAT.MT1 
F204LA0A 


OT 
OT 
I 


008 
305 

216 


7/9 
1/13 


F6204L91 
F6204RC1 
F6204R31 


I 
I 
I 


IC 
IC 
IC 


4/9 
4/9 
4/9 


F6204R51 
F6204R61 
IC0R60 


I 
I 
I 


IC 
IC 
IC 


4/9 
4/9 
4/9 


IC3AR061 
ICSAR141 
ICSDR061 


1 

I 
1 


IC 
IC 
IC314 


4/9 
4/9 
4/9 


ICS0R141 

ICSD060 

ICSD140 


I 

I 
I 


IC017 

IC 

IC 


4/9 
4/9 
4/9 


IGB06A0 
IGB06B0 
IGB06C0 







IC 
IC 
IC 


4/9 
4/9 
4/9 


IG80600 
IGB061A 
IGB0618 




I 


IC 
IC 

IC 


4/9 
4/9 
4/9 


IGB14A0 
IG814B0 
IGB14C0 







IC 
IC 
IC 


4/9 
4/9 
4/9 


IGB14D0 
IGB141A 
1GB141B 




I 
I 


IC 
IC 
IC 


4/9 
4/9 
4/9 


IRUS0I60 
MOA.BDOA 
MOGD010A 


I 
I 
I 


IC 

307 

107 


4/9 
4/2 
4/2 


T204LA0A 
T204RC0B 
T6204L91 


I 

1 
I 


308 
209 
IC 


1/11 
1/11 
4/9 



FS INFO CP INFO -- 

TERM. 

IN NOTE MOO LOC 

202 ADR.MTl 10H4 

DA.MT1 10H6 

F2O4LA0 1 1A5 



F204L91 
F204RC1 
F204R31 


11F0 
11F0 
11E0 


F204R51 
F204R61 
ORO 


UFO 
12E0 
1280 


sasa: 

SAR81 
S0RA1 


!3A3 
10A2 
10A5 


S0RB1 
TSOOA 
TSD08 


10A4 
10A5 
10A4 


AKAG10 
A1AG10 
0KAG10 


11H3 
11H6 
12H2 


OIAGIO 

GB.A01A 

GB.A01B 


12H5 
11E0 
12E0 


AK.BG10 
AIBG10 
DKBG10 


11H2 
11H6 
12H2 


DIBG10 

S3.B01A 

GB.B018 


12H5 
11E0 
12E0 


R.USOIO 

ER.AKOKO 

ERC.OIO 


10A4 
12A2 
12A6 


T2O4LA0 
T204RC0 
T204L91 


11A5 
11A2 
11A2 



SYMBOL NO. 12_ (CONT) 

AORS MTCH ANO DATA MTCH REGISTERS 
(BITS 14 ANO 06) 



FS INFO CP INFO 



EOPT 
OESIG LOC 

MTBT1406 02-16 



CODE 
FA1024 



ELEM 
IDENT 



OPT 



Fs INFO 



CP INFO 



LEAO 
DESIG 



FUNC TERM. 



DESTINATION 



NOTE 



TERM. 
MOO 



LOC 



T6204R31 I 
T6204R51 I 
T6204R61 1 



IC 4/9 
IC 4/9 
IC 4/9 



T204R31 11A5 
T204R51 12C0 
T204R61 1280 



SYMBOL NO. 13_ 

AORS MTCH ANO DATA MTCH REGISTERS 
(BITS 13 ANO 05) 



EOPT 
OESIG LOC 

MTBT1305 02-13 



CODE 
FA1024 



ELEM 
IDENT 



OPT 



FS INFO - - CP INFO 



LEAO 

OESIG FUNC TERM. 



A0R.MT1 OT 

DAT.MT1 OT 

F204LA0A I 

F5204L91 I 

F5204RC1 I 

F5204R31 I 



005 
305 
216 

IC 
IC 
IC 



DESTINATION 

7/9 
7/11 
1/13 

4/10 
4/10 
4/10 



NOTE 
202 



TERM. 
MOO 

ADR.MTl 

OA.NTI 

F2O4LA0 

F204L91 
F204RC1 
F204R31 



LOC 

10H4 
10H6 
11A5 

11F0 
11F0 
11E0 



F5204R51 
F5204R61 

ICDR50 


I 
I 
I 


IC 
IC 
IC 


4/10 
4/10 
4/10 


ICSAR051 
ICSAR131 
ICSDR051 


I 
I 
I 


IC 
IC 
1C314 


4/10 
4/10 
4/10 


ICSDR131 
1CS0050 
ICS0130 


I 
1 
1 


IC017 

IC 

IC 


4/10 
4/10 
4/10 


IG805A0 
1G805B0 
IGBC5C0 







IC 
IC 
IC 


4/10 
4/10 
4/10 


IG25I03 
IGB051A 
IGB051B 


Z '■ 

I 

I 


IC 
IC 
IC 


t/10 
4/10 
4/10 


IG813A0 
IG813B0 
IGB13C0 








IC 
IC 
IC 


4/10 
4/10 
4/10 


IGB13D0 
IG8131A 
1G81318 




1 
1 


IC 
IC 
IC 


4/10 
4/10 
4/10 


IRUS0I50 

MOA.BDOA 

HDGOOIOA 


I 
1 
1 


IC 

307 

107 


4/10 

4/2 

4/2 


T204LAOA 
T204RC0B 
T5204L91 


I 
I 


308 
209 
IC 


1/11 
1/11 
4/10 


T5204R31 
T5204R51 
T5204R61 


I 
I 
I 


IC 
IC 
IC 


4/10 
4/10 
4/10 



F204351 
F204R61 
ORO 


UFO 
12E0 
1280 


SARA1 
SAR81 
S0RA1 


10A3 
10A2 
10A5 


S0R81 
TSOOA 
TSOOB 


10A4 
10A5 
10A4 


ooo 


11H3 
11H6 
12H2 


0IAG1? 

G8.A01A 

GS.A01B 


■ IBM 
11E0 
12E0 


AKBG10 
AIBG10 
0KBG10 


11H2 
11H6 
12H2 


0IBG10 

GB.B01A 

GB.B01B 


UH5 
11E0 
12E0 



R.USOIO 

ER.AKOKO 

ERC.OIO 

T204LA0 
T204RC0 
T204L91 

T204R31 
T204R51 
T2Q4R61 



10A4 
UA2 
12A6 

11A5 
11A2 
11A2 

11A5 
UCO 

12B0 



SYMBOL NO. J*_ 

AORS MTCH ANO OATA MTCH REGISTERS 
(BITS 12 ANO 04) 



EOPT 
OESIG LOC 

HTBTU04 02-12 



LEAO 

OESIG FUNC TERM. 



CODE 
FA1024 

FS INFO - 



A0R.MT1 OT 

DAT.HT1 OT 

F2O4LA0A I 

F4Z04L91 I 

F4204RC1 I 

F4204R31 I 

F4204R51 I 

F4204R6I I 

IC0R40 I 

ICSAR041 I 

ICSARU1 I 

1CSDR041 I 



ICSDRU1 I 

ICSD040 I 

ICSDUO I 

IGB04A0 

IG80480 

IG804C0 

IGB0400 

IG8041A I 

IG8041B I 

IG8UA0 

;gbi2bo o 

IGBUCO 



ELEM 

IDENT 



005 
305 
216 

IC 
IC 
IC 

IC 
!C 
IC 

IC 
IC 
IC314 



IC017 

IC 

IC 

IC 
IC 
IC 

IC 
IC 
IC 

IC 
IC 
IC 



DESTINATION 

7/9 
7/11 
1/13 

4/11 
4/11 
4/11 

4/11 
4/11 
4/11 

4/11 
4/11 
4/11 

4/11 
4/11 
4/11 

4/11 
4/11 
4/11 

4/11 
4/11 

4/rt— 

4/11 
4/11 
4/11 



1GS12D0 
IG8U1A 
1G81218 




I 
I 


IC 
IC 
IC 


4/11 
4/11 
4/11 


282 

O O J* 
>> o 


I 

1 

I 


IC 
307 

107 


4/11 

4/2 

4/2 


T204LA0A 
T204RC0B 
T4204L91 


1 
I 
1 


305 
209 
IC 


1/11 
1/11 
4/11 


T4204R31 

T4204R51 
T4204R61 


I 
I 
I 


IC 
IC 
IC 


4/11 
4/11 
4/11 



OPT 



NOTE 


TERM. 
MOO 


IOC 


Muw 




--- 


202 


ADR.MTl 

DA.MT1 

F204LA0 


10H4 
10H6 
11A5 




F204L9I 
F204RC1 
F204R31 


I1F0 
11F0 

11E0 




F204R51 
F204R61 
DRO 


UFO 
UEO 

12 BO 




SARA1 
SARB1 
S0RA1 


I0A3 
1CA2 
10A5 




S0R81 
TSOOA 
TSDOB 


10A4 
10A5 
10A4 




AKAG10 
AIAG10 
0KAG10 


11H3 

11H6 
12H2 




OIAGIO 
GS.A01A 

GB.AD1B 


12H5 

11E0 
UEO 




AKSG10 
AIBG10 
DK3G10 


11H2 
11H6 
12H2 




0IBG10 

GB.B01A 

G8.8018 


UH5 
11EO 
UEO 




R.USOIO 

ER.AKOKO 

ERC.OIO 


10A4 
12A2 

12A6 




T2O4LA0 
T204RC0 
T204L91 


11A5 

11A2 
11A2 




T204R31 
T204R51 
T204R61 


11A5 
UCO 

12 BO 



PART OF FS 7 

SYM80L(S) 10 11 12 13 14 



f 



3A CENTRAL CONTROL 



G 



BELL LABORATORIES SO-1C900"01 



DUG SIZE 
C2 



ISSUE 

5A 



a 



niaia iu. i. «. 



B7CC 

UIW 7 7 












SYMBOL NO. 15 

ADRS HTCH ANO DATA HTCH REGISTERS 
(BITS 11 AND 03) 



EOPT 
DESIG LOC 

HTBT1103 02-11 



COOE 
FA1024 

FS INFO - 



ELEH 
I DENT 



OPT 



CP INFO 



LEAD 

OESIG 



FUNC TERM. 



AOR.MTI OT 

DAT.MT1 OT 

F204LA0A I 

F3204L91 i 

F3204RC1 I 

F3204R31 I 

F3204R51 I 

F3204R61 I 

IC0R30 I 

1CSAR031 I 

ICSAR111 I 

1CS0R031 I 



ICS0R111 I 

ICS0030 I 

ICS0110 I 

IGB03A0 

IGB0380 

IGBO3C0 



OOS 
305 
216 

IC 
IC 
IC 

IC 
IC 
IC 

IC 
IC 

,l.oi*, 

IC017 
IC 

IC 

IC 
IC 
IC 



DESTINATION 



7/9 

7/11 

1/13 

4/12 
4/12 
4/12 

4/12 
4/12 
4/12 

4/12 
4/12 
4/12 . 

4/12 
4/12 
4/12 

4/12 
4/12 
4/12 



NOTE 
202 



TERM. 
MOD 



LOC 



AOR.MTI 10H4 
OA.MTI 10H6 
F204LA0 HAS 



IG303DO 
IGB031A 
IGB031B 



I 

I 


IC 
IC 
IC 


4/12 
4712 
4/12 


IGBIIAO 
IG811B0 
IGB11C0 







IC 
IC 
IC 


4/12 
4/12 
4/12 


IGB11D0 

IGB111A 
IGB111B 




I 
I 


IC 

IC 
IC 


4/12 
4/12 
4/12 


IRHS013O 
MOA.BDOA 
NOGDOIOA 


I 

I 
I 


IC 

307 

107 


*/U 

4/2 

4/2 


T204LA0A 
T204RC08 
T3204L91 


I 
I 

I 


308 
209 
IC 


1/11 
1/11 
4/12 


T3204R31 
T3204R51 
T3204R61 


I 
I 

I 


IC 
IC 
IC 


4/12 
4/12 
4/12 



F204L91 
F204RC1 
F204R31 

F204R51 
F204R61 
DRO 

SARA1 
SARB1 
SDRA1 

SDRB1 
TSDOA 
TSDOB 

AKAG10 
AIAG10 
DKAG10 

DIAG10 

GB.AD1A 

GB.AD1B 

AKBG10 
AIBG10 
DKBG10 

0IBG10 
GB.B01A 

GB.BD1B 



11F0 
11F0 
11E0 

UFO 
12E0 
12B0 

10A3 
10A2 
10 AS 

10A4 
10A5 
10A4 

11H3 
11H6 
12H2 

12H5 
11E0 
12E0 

11H2 
1IH6 
12H2 

12H5 

11 EO 
12E0 



R.HSOIO 

ER.AKOKO 

ERC.010 

T204LA0 
T204RC0 
T204L91 

T204R31 
T204R51 

T204R61 



IDA* 
12A2 
12A6 

11 A3 
11A2 
11A2 

HAS 
12C0 
12B0 



SYMBOL NO. 16 

ADRS HTCH ANO DATA HTCH REGISTERS 
(BITS 10 ANO 02) 



EOPT 
OESIG LOC 

HTBT1002 02-10 



CODE 
FA1024 



ELEM 
I DENT 



OPT 



~ FS INFO 



LEAO 
OESIG 



FUNC TERM. 



AOR.MTI OT OOS 
0AT.HT1 OT 30S 
F204LA0A I 216 



F2204L91 1 
F2204RC1 I 
F2204R31 I 



IC 
IC 
IC 



F2204RS1 I IC 
F2204R61 I IC 
IC0R20 1 IC 



DESTINATION 

7/9 

7/11 

1/13 

4/13 
0/13 
4/13 

4/13 
4/13 
4/13 






CP 


INFO -- 


NOTE 


TERM. 

MOO 


LOC 


202 


AOR.MTI 

OA.HTI 

F204LA0 


10H4 
10H6 
11AS 




F204L91 
F204RC1 
F204R31 


11F0 
11F0 

11E0 


■ 


F204RS1 
F204R61 
ORO 


12F0 
12E0 
1280 



PART OF FS 7 

CONSOLE FUNCTIONS 
(INCLUDING PROCESSOR INITIALIZATION HARDWARE) 



SYMBOL NO. 16 



(CONT) 



ADRS MTCH AND DATA HTCH REGISTERS 
(BITS 10 ANO 02) 



EOPT 
OESIG LOC 

MTBT1002 02-10 



COOE 
FA1024 

FS INFO - 



ELEH 
I DENT 



OPT 



CP INFO 



LEAO 

DESIG 



FUNC TERH. 



ICSAR021 I 

ICSAR101 I 

ICS0R021 I 

1CS0R101 1 

1CSD020 I 

1CS0100 I 

IGB02A0 

IGS02B0 

IG80ZC0 

IG802D0 

1G8021A I 

1G8021B I 

IGB10A0 

IGB10B0 

IG810C0 

IGB1000 

IGB101A I 

IG81018 1 

IRUS0I2O I 

MDA.BQOA I 

HOCOOIOA I 

T204LA0A 1 

TZ04RC08 I 

TZZ04L91 I 

T2204R31 1 

T2204R51 I 

T2204R61 I 



IC 
IC 
IC314 

IC017 

IC 

IC 

IC 
IC 

IC 

IC 

IC 
IC 

IC 
IC 
IC 

IC 
IC 
IC 

IC 

307 

107 

308 
209 
IC 

IC 
IC 
IC 



DESTINATION 

4/13 
4/13 
4/13 

4/13 
4/13 
4/13 

4/13 
4/13 
4/13 

4/13 

4/13 
4/13 

4/13 
4/13 
4/13 

4/13 
4/13 
4/13 



NOTE 



TERH. 
MOO 



LOC 



SARA1 10A3 
SARB1 10AZ 
SDRA1 10AS 



4/13 

4/2 

4/2 



1/11 
1/11 
4/13 

4/13 
4/13 
4/13 



S0R81 
TSOOA 
TS008 

AKAG10 
AIAG10 
DKAG10 

OIAG10 

GB.A01A 

GB.AQ1B 

AKBG10 
AIBG10 
DKBG10 

0IBG10 

GB.801A 

GB.B01B 

R.HSOIO 

ER.AKOKO 

ERC.D10 

T204LA0 
T204RC0 
TZ04L91 

TZ04R31 

TZ04R51 
TZ04R61 



10A4 
10A5 
10A4 

11H3 

11H6 
1ZH2 

12HS 
11E0 
12E0 

11H2 
11H6 
12H2 

12H5 
11E0 
12E0 

10A4 
12A2 
12A6 

HAS 
11A2 
11A2 

HAS 

12C0 
12B0 



SYMBOL WO. 17 

ADRS MTCH ANO DATA HTCH REGISTERS 
(BITS 09 ANO 01) 



DESIG 
HYBI090I 



EOPT 
LOC 

62-09 



COOE 
rAIOi* 

FS INFO - 



ELEH 
IOENT 



OPT 



LEAO 
DESIG 


FUNC 


TERN. 


DESTINATION 


AOR.NTI 
DAT.MT1 
F1204L91 


OT 
OT 
1 


OOS 
30S 
IC 


7/9 

7/11 

4/14 


F1Z04RC1 
F1Z04R31 
F1Z04RS1 


1 
I 

I 


IC 
IC 
IC 


4/14 
4/14 
4/14 


F1204R61 
F204LA0A 
ICOR10 


1 
I 
I 


IC 

216 

IC 


4/14 
1/13 
4/14 


ICSAR011 

ICSAR091 
ICSOROII 


I 

1 
1 


IC 
IC 
IC314 


4/14 
4/14 
4/14 


ICSDR091 

1CS0010 

ICS0090 


I 
I 
I 


IC017 

IC 

IC 


4/14 
4/14 
4/14 


IGB01A0 

IGS0180 
IG801C0 







IC 
IC 
IC 


4/14 
4/14 
4/14 



NOTE 


TERH. 

MOO 


INFO - 
LOC 


202 


AOR.MTI 

OA.HTI 

F204L91 


10H4 
10H6 
11F0 




F204RC1 
F204R31 
F204RS1 


11F0 
11E0 
12F0 




F204R61 
F204LA0 
ORO 


12E0 
HAS 

1280 




SARA1 

SARB1 
S0RA1 


10A3 
10A2 
10AS 




S0RB1 
TSOOA 

TSDOB 


10A4 
10AS 
10A4 




AKAG10 
AIAG10 
DKAG10 


11H3 
11H6 
12H2 



SYMBOL NO. 17 (CONT) 

ADRS HTCH ANO DATA HTCH REGISTERS 
(BITS 09 ANO 01) 



SYMBOL NO. 1o\ (CONT) 

ADRS HTCH ANO DATA MTCH REGISTERS 
(BITS OS ANO 00) 



OESIG 
HTBT0901 



EOPT 
LOC 



02-09 



COOE 
FA1024 



ELEM 
IOENT 



OPT 



FS INFO - CP INFO 



LEAO 
DESIG 


FUNC 


1 0801 DO 
IGB011A 
IGB011B 




I 
I 


IG309A0 
IGB0980 
IGB09CO 








IGB0900 
IG8091A 
IG8091B 




I 


1RUS0I10 

MOA.BDOA 
HOGDOIOA 


1 
I 
1 


T1204L91 
T1204R31 
T1204R51 


I 
1 

1 


T1204R61 
T2O4LA0A 
T204RC0B 


I 

1 



TERM. 

IC 
IC 

IC 

IC 
IC 
IC 

IC 
IC 
IC 

IC 

307 
107 

IC 
IC 
IC 

IC 
30S 

209 



DESTINATION 

4/14 
4/14 
4/14 

4/14 
4/14 
4/14 

4/14 
4/14 
4/14 

4/14 

4/2 

4/2 

4/14 
4/14 
4/14 

4/14 
1/11 
1/11 



NOTE 



TERM. 
MOO 



LOC 



01AG10 12HS 

GB.A01A 1 160 

GB.A01B IZEO 

AKBG10 11H2 

AIBG10 11H6 

0KBG10 12H2 

DIBG10 12HS 

GS.801A 11E0 

GB.BD1B 12E0 



R.HSOIO 

ER.AKOKO 

ERC.OIO 

T204L91 
T204R31 
T204R51 

T20-R61 
T204LAO 
TZ04RCO 



10A4 
12A2 
12A6 

11A2 
HAS 
12C0 

12B0 
HAS 
11A2 



SYMBOL NO. 18 

AORS HTCH ANO OATA MTCH REGISTERS 
(BITS OS ANO 00) 



EOPT 
DESIG LOC 

H*9TOS09 02-0S 



COOE 
FA10Z4 



ELEH 
IDENT 



OPT 



EOPT 
OESIG LOC 

HTBTOSOO 02-08 



COOE 
FA1024 



ELEM 
IDENT 



OPT 



FS INFO 



CP INFO 



LEAO 
OESIG 



FUNC TERM. 



IRUSOIOO I IC 

MOA.BDOA I 307 

MOGOOIOA I 107 

T0204L91 I IC 

T0204R31 1 IC 

T0204RS1 I IC 

T0204R61 I IC 

TZ04LA0A 1 30S 

T204RC0B I 209 



DESTINATION 

4/15 

4/2 

4/2 

4/15 
4/15 
4/15 

4/15 

1/11 
1/11 



NOTE 



TERM. 
MOO 

R.HSOIO 

ER.AKOKO 

ERC.OIO 

T204L91 
T204R31 
T204P51 

T204R61 
T204LA0 

T204RC0 



LOC 

10A4 
1ZA2 
12A6 

11A2 
HAS 
12C0 

1280 
HAS 
11A2 



FS INFO 



LEAO 

DESIG 



FUNC TERM. 



AOR.MTI OT OOS 

0AT.HT1 OT 305 

F0204L91 I IC 

M204RC1 i IC 

F0204R31 I IC 

F0204R51 I IC 

F0204R61 I IC 

FZ04LA0A I 216 

1COR00 I IC 

ICSAR001 I IC 

ICSAR0S1 I IC 

ICS0R001 I 1C314 

ICS0R0S1 I 1C017 

ICSDOOO I IC 

ICSDOSO I IC 



DESTINATION 

7/9 

7/11 

4/15 

■ *»' IS 
4/15 
4/15 

4/15 
1/13 
4/15 

4/15 
4/15 
4/15 

4/15 
4/15 
4/15 



IGBOOAO 
IGBOOBO 
IGBOOCO 







IC 
IC 

IC 


4/15 

4/15 
4/15 


IGBOOOO 
IG8001A 
IGB001B 




I 
I 


IC 
IC 
IC 


4/15 
*/15 
4/15 


IGBOSAO 
IGBOS80 
IGBOSCO 







IC 
IC 
IC 


4/15 
4/15 
4/15 


IGBOSOO 
IGB0S1A 

IGB0J18 




1 
1 


IC 
IC 

IC 


4/15 
4/15 
4/15 



NOTE 


TERH. 

MOO 


LOC 


■— ■ 




... 


202 


AOR.MTI 

OA.HTI 

F204L91 


10H4 
10H6 
11F0 




F204RC1 
F204R31 
F204R51 


-11 F8 
-1E0 
UFO 




F204R61 
F204LA0 
ORO 


12E0 
HAS 
12B0 




SARA1 
SARB1 
SDRA1 


10 A3 
10A2 
10A5 




SDR 81 
TSOOA 
TSDOB 


10A4 
10A5 
10A4 


- 


AKAG10 

AIAG10 
DKAG10 


11H3 
11H6 
UH2 




DIAG10 

GB.A01A 

GB.AD1B 


12H5 
11E0 
UEO 




AK8G10 
AIBG10 
DKBG10 


11H2 
11H6 
UH2 




0IBG10 

GB.801A 

GB.8D18 


12H5 
11 EC 
UEO 



PART OF FS 7 
SYMBOL(S) IS 16 17 IS 



fl 



3A CENTRAL CONTROL 



BELL LABORATORIES 



OHG SIZE 

a 



ISSUE 

5A 



SD-1C900-01 



B7C0 



l la E s. *. I 

- 



"067To777" 









■ 



EOPT 
OESIG IOC 

MRFLOG1C 02-25 



LEAD 

OESIG FUNC TERM. 

1U 
313 
JM 

ER.FATO I 208 
ES.STPO 01 010 
ESHITCHO 015 



FREZO 



HI.MRFO I 
ICP20 I 



112 



011 
IC 



HANL1 303 

MCH.MRFO I 311 

flCLDHARO I 2K 

NCSTRTO I OH 

ND.IMTCO I 113 

MD.SBTC0 OT 002 



MD.SSTPO I 
MO.STSWO I 
MD.2HIN0 OT 



QT 

MO.2MS0 OT 
NOERCRTO OT 



305 

108 
004 

302 
102 
101 



MOIDMCHO OT 301 
MOIDSWOO OT 219 
MOMRFCCO I 213 



MRF8TSE0 
MRFCSTPO 



203 

005 



KRFSMARO 202 
MRFSTP30 107 



PT.MRFO I 
P31 I 



111 

211 



SSBHCOA I 017 
SSLONOA I 316 
SSMANOA I 308 



H 



SSP.MRFO I 
SSSTPOA 1 
ST0PL1 



012 
310 
210 



STP.FR20 OT 212 

3T054C GRO OGO 

GRO 2GD 

GRO 200 

GRO 319 

JV054C PV4R 000 

PUR 119 



SYMBOL NO. 19 

MRF AND FREE2E LOGIC 



CODE 
FA1032 



ELEM 
IDENT 



FS INFO 

DESTINATION NOTE 



5/2 
5/8 
9/1 

1/2,1/3 
6/3 
5/1 
6/4 

TO CTLPNL CKT 202 

9/4 

9/4 

9/4 

1/12 

1/12 

1/12 
1/12 
1/14 

1/14 . 

1/14 

1/5 

1/14 
1/12 
1/14 

5/13.7/20 

9/4 

5/8 

1/2.1/6 

1/8 

9/4 

8/3.8/5 
8/4 
8/3 

5/13 202 

5/13 

5/12 202 

7/21 

5/8 

TO CTLPNL CKT 202 

5/4 

203 
203 

203 
203 

203 



203 



OPT 



CP INFO 



TERM. 
MOD 



LOC 



ST.FRZAO 3A7 
STP.SHIO 3A2 
ST.FR2B0 5A6 



ERSO 

TST.STPO 

SWITCHO 



2A5 
3H2 
3H3 



FREE2A0 3H7 



HI.MRFIO 
P20 



2A4 
3H4 



MAN LI 2H8 

MCHMRF10 2A2 

STTfRZTO -3A7 

MSTRTIO 3A8 

CLMCHMRO 2A1 

SET.BTCO 3H6 

ST.STPIO 3A1 

ER.PTSIO 2A5 

STSTP010 3H3 

CLR.INTO 3H6 

CLR.MSRO 3H6 

SET.SHCO 3H5 

INTMCHOA 2H2 

INTMCHOB 3H5 

COM.RSIO 2A3 

CLR.SENO 2H3 

CLR.STPO 2H2 

ST. MARKS 3H7 



SET.P30 2H4 



PT.MRF10 
P31 



2A3 
2A7 



BHCIO 2A4 

LONIO 2A6 

MANLO 2A8 

SSPMRF10 2A3 

STOPIO 3A8 

ST0PB1 3H9 



TFR2STP0 

GRO 

GRO 

GRO 
GRO 

'♦! 



3H8 



DSS1G 



EQPT 
LOC 



DISENBPO 06-06 



CODE 
FA1034 

FS INFO - 



ELEM 
IDENT 



LEAD 
OESIG 



FUNC TERM. 



ES.SS150 

F204L31C I 

F204RA1A I 

F204R91 I 

I CCOA I 

ICMANA1 I 

ICPBONO 

ICTMK1 I 

ID1SFF0S 



LK0FF1 
LOFFOA 



L0FF08 




01 



013 
IC 

IC 

K- 
IC 

IC 

IC 
IC 
IC 

315 
103 



01 203 



LOFFOC 01 

MCD1SA0 I 

MCDIS80 I 

MCHG8050 OT 

MCHGB060 OT 

MCHG8070 OT 

MCMB.MCO : 

MO.SOISO OT 
I 

MD.2PT0 OT 

MRFBTSEO I 

MSOOO 01 

PCISC210 

PCL.CCO 

PWROFFO I 



100 
305 
313 

207 
007 
107 

111 
312 
105 

212 
211 
300 

012 

112 
015 



DESTINATION 

5/7 
1/9 
1/9 

U+- 

7/1 
7/1 

7/1.7/22 

7/1 

7/1 

TO CONN CKT 

10/2.10/6 

10/10 

TO CONN CKT 

TO CONN CKT 

9/4 

9/4 

5/2 
5/2 
5/2 

9/4 

1/12 

1/12 

1/14 
7/19 
5/14 

5/7.5/8 

5/10 

TO CONN CKT 



NOTE 



202 
202 
202 



SSLOFOA I 
T204L30B I 
T204RA1 I 



014 
006 

IC 



5/14 
1/11 
7/6 



202 



SYMBOL NO. 21 

SSP TRANSFORMERS 



DESIC 




EOPT 
LOC 


CODE 


SSPTRNSF 


02-26 


FC202 








FS INFO 

DESTINATION 


LEAO 
DESIG 


FUNC 

I 

I 
1 


TERM. 

210 
310 
017 


FORCEN 
FORCEP 
INTEP 


TO 
TO 
TO 


CONN CKT 
CONN CKT 
CONN CKT 


INTFP 
INTGP 
1NTHP 


1 
1 
1 


018 
001 
002 


TO 
TO 
TO 


CONN CKT 
CONN CKT 
CONN CKT 


INTJP 
INTKP 
ISFO 


I 
1 




003 
201 

009 


TO 

TO 
TO 


CONN CKT 
CONN CKT 
CONN CKT 


ISGO 
ISKO 
ISJO — 







111 
011 
110 


TO 
TO 
TO 


CONN CKT 
CONN CKT 
CONN CKT 


ISKO 
ISTTYEO 



OT 
I 
OT 


212 

012 

112 


TO CONN CKT 

5/12 
7/21 



NOTE 



1 



PART OF FS 7 

CONSOLE FUNCTIONS 
(INCLUDING PROCESSCR INITIALIZATION HARDWARE) 



SYMBOL NO. 20 

DISABLE AND ENABLE CIRCUIT. 
POWER MRF 



OPT 



CP INFO 



TERM. 
MOO 



LOC 



OISFFOC 9H0 

F204L31C 8A2 

F234RA1A 8A3 

F204R91 SA2 

CCOA 9A6 

HANA1 9A6 

PBONO 9G7 

THK1 9A7 

OISFFOB 9H1 

LN0F1 9H7 

OIS.IOOA 9H5 

OIS.IOOB 9H6 

OIS.IOOC 9H6 

DISAO SA5 

DISBO 8A5 

SOISO 9H4 

SENO 9H3 

OISFFOA 9H2 

G.DISBTO 8A6 

SET.OISO 9G9 

ST.DISIO 8A2 

CLR.PTO 9GS 

MRFIO 8A4 

L0FF1 9H5 

CLR. ISCO 9G9 

CLR.PCO 9G8 

PBONIO 9A8 

LOFFO 9A5 

T204L30 8A2 

T204RA1 8A2 



OPT 



CP INFO 



TERM. 
MOO 



P/FORCEP FORCEN 2A5 

P/ FORCEN FORCEP 2A5 

INTEP 2A7 



INTFP 
INTGP 
INTHP 


2A7 
2A8 
2A8 


INTJP 
INTKP 
ST. ISFO 


2A8 
2A9 
2G7 


ST.ISGO 
ST.ISHO 
ST.ISJO 


2G8 

2GB 
2G8 


ST. ISKO 
ST.ISAO 


2G9 
2G6 


ST.ISBO 


ZG6 






SYMBOL N0.2J 

SSP TRANSFORMERS 



LOC 



J 



EOPT 
DESIG LOC 

SSPTRNSF 02-26 



COOE 
FC202 

FS INFO 



ELEM 
IDENT 



(CONT) 



OPT 



CP INFO 



LEAO 
DESIG 



FUNC TERM. 



1STTY00 OT 

I 
ISTTYOO OT 
1SUTIL0 

ITDCEBP I 
ITDCODP I 
ITTYEAP I 

1TTY0CP I 
MRFP I 
SSP.MRFO 

SSPFOFO 
SSPFONO 
3VG0226B I 

I 

I 
I 



3VG0226T I 

I 



010 

312 

109 

014 
016 
013 

015 
202 
213 

211 

311 

101 

102 
103 
301 

302 
113 
114 

115 
116 
117 

118 



DESTINATION 



5/11 
7/21 
5/13 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
7/19 

7/22 
7/22 
9/1 

9/1 
9/1 
9/1 

9/1 

9/1 
9/1 

9/1 
9/1 

9/1 



NOTE 



TERM. 
MOO 



LOC 



ST. ISCO 2G7 



ST.1S00 
ST.1SE0 



2G7 
2G7 



INT8P 2A6 
INTOP 2A7 
INTAP 2A6 



INTCP 

MRFP 

HRFO 



2A6 

2A9 
2G9 



FOR.LOFO 2G5 
FOR.LONO 2G5 
INTGN U» 



INTHN 
INTJN 
INTKN 


2A8 
2A8 

2A9 


MRFN 

INTAN 

INT8N 


2A9 
2A6 

2A6 


1NTCN 
INTON 
INTEN 


2A7 
2A7 
2A7 



9/1 



INTFN 



2A8 



SYMBOL NO. 22 

SSP INTERFACE 



DESIG 


EOPT 
LOC 


COOE 


SSPINTRF 


06-06 


FA1034 
DESTINATION 


LEAO 

DESIG FUNC 


TERM. 


ES.LOFO 
ES.LONO 
EZ.LOFO OT 


303 
004 

116 


5/14 
5/13 
5/13 



OPT 



CP INFO 



NOTE 



KM. 

MOO 



LOC 



TST.LOFO 4H1 
TST.LONO 4H1 
CLR.LOFO 4K6 



EZ.LONO 215 
ICPBONO 1 IC 
IST25.00 I 101 



SSPFOFO I 
SSPFONO I 



301 
002 



5/13 
7/20 
8/4 

7/21 
7/21 



CLR.LONO 

PBONO 

125.00 

FORCEN 10 
FORCEP 10 



4H5 
4E6 



4A1 

4A1 



PART OF FS 7 
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^3 A CENTRAL CONTROL 



BELL LABORATORIES SD-1C900"01 



DUG SI2E 
C2 



ISSUE 

5A 






: 



PH1KIE0 IM U. S. A. I 



■■.■"■ .... 



9 



B7CE 
06/1o/77 



:| 

- 



PART OF FS 7 

CONSOLE FUNCTIONS 
(INCLUOING PROCESSOR INITIALIZATION HARDWARE) 

COMPOSITE DIAGRAM I 

FUNCTION PARTITIONING OF CONSOLE FUNCTIONS 



CIRCUIT OPERATION (CONT) 

STATUS PANEL INPUTS. 
4. INTERFACE TRANSFORMERS THAT BUFFER INTERRUPTS ENTER- 
ING FROH EXTERNAL INPUTS INTO THE 5ACC. 

COMPOSITE DIAGRAM 1 INDICATES THE FUNCTIONAL PARTITIONING OF 
EACH OF THESE FUNCTIONS WITH FS 7. AS CAN BE SEEN, THIS LOG- 
IC IS DISPERSED THROUGH A NUMBER OF CIRCUIT PACKS AS WELL AS 
THE 3ACC CONTROL PANEL ITSELF. 



CONTROL PANa SWITCHES 
AND INPUT KEYS 



15 



>PT 



x-- 



x-- 



P/O 3A CC 
CONTROL PANa CKT 



\ / 



-CONTROL KEY 
SIGNALS 




SYM NO. lV_yTO 

(06-06) ¥ mf 
P/g FA1034 I LOGK 



L 



-REGISTER REGISTER - 

SELECT SELECT SIGNAL 

SIGNALS (SPECIAL OR 

(0-15) GENERAL) 



BINARY 
TO 
1-OUT-OF- 
TRANSLATOR 



SYMN0. 2 
(02-31) _ 
P/g FA1023 



i \ 



*—o* 



PH 



19 



ENABLE MANUAL 
PARITY SIGNAL 



SWITCH 

REGISTER 

SIGNALS 



00 



SYM NO. J 

(02-24) 

P/g FA1033 



i-O* 



(PH, PL, 19-00) 



-T- 



SWITCH REGISTER 1 



SWITCH REGISTER 2 



SWITCH REGISTER 9 



(15-00) 



PH 



W 



SYM NO. 4 
(10-22). \J 
P/0 FA1028V 



10 



CIRCUIT OPERATION 

FS 7 PROVIDES FOUR MAJOR FUNCTIONS: 

1. THE La IC INTERFACES TO RECEIVE CONTROL FROH AND 
SEND STATUS INFORMATION TO THE 3A CC CONTROL PANEL. 

2. THE LOGIC NEEDED TO HARDWARE INITIALIZE THE 3A CC. 
THIS INCLUDES THE LOGIC NECESSARY TO ENABLE POWER 
TO BE TURNED ON OR TURNED OFF ANO THE APPROPRIATE 
INITIALIZATION DURING. POWER-UP SEQUENCING. 

3. THE LOGIC THAT INTERFACES WITH SOME OF THE CRITICAL 
FUNCTIONS OF THE SYSTEM STATUS PANEL; THAT IS, IT 
ALLOWS THE 5A CC TC BE FORCED ON-LINE OR FORCED OFF- 
LINE OR TO BE MRF'ED AS A FUNCTION OF SYSTEM 



SYSTEM STATUS 
PANa 



MAINTENANCE FRAME CKT 



(fr 



LOCK 
.OFF-LINE 
ON-LINE 



-MRF FROM 

/i s -i .. EXTERNAL INTERRUPTS J 

1 KJt T 1 ' ('•& TTY ANO TAPE UNIT) 



(09-00) 



DISPLAY 



BUFFER 








SYH NO. 5 (10-23) 
P/g FA1027 



5 



jA. /.a 




* 



*— o+ 



CONVERT BIPOLAR PULSE 
STREAM TO SET AND CLEAR 
FUNCTION 



SYM NO. 22 

(06-06) 

FA1034. 



•—SET 



DISPLAY 
BIT 


TO ANO FROH 
DECODER SIGNAL 








/ 






\ 














(BIT 17 
OF SS) 




DECODING OF 
CONTROL TO GATE 
OB ANO ER TO ANO 
FROM GB 








SYM 1 

(06- 
P/» F 


0. 6 

06) 

A1034 


I I 

I I 





PH 



19 



AI 



\ 












PH 


PL 

_ 


19 • 

1 

: ; 1 , 



ADDRESS 
MATCH 

ENABLE 
(SS SIT 0) 
(AME) BIT 



DATA 

MATCH 

ENABLE 

(SS BIT 4) 

(OHE) BIT 



1 L 



ADDRESS 

ANO 

DATA 

MATCH 

ENABLE 
LOGIC 



SYM MO. 7 

(06-06) 
P/g FA1034 



MATCH ENABLES 
INTERRUPT SETS BIT 3 
OF IS REGISTER 



PH 



a 



m 



19 



e 



AK 



22 

BIT 

ADDRESS 

MATCHER 



SOURCES OF 
INITIALIZATION 



.CONTROL PANa 
LAMP DISPLAY 



SOURCES OF 
STtPS ANO SWITCH 



PH 



15 



PH 



15 



01 
/ 



H 



2 



OK 



PH 


PL 


15 


© 






18 

BIT 

DATA 

MATCHER 



SYM NO. 8-18 



MRF LOGIC 




LOCK 
ON-LINE 
STATUS 



BIT 

9 

OF IHESSl 



•-SET 



s 


IM 


C 




s 


L«F 


C 


1 









1 








CLEAR 



P/g FS 5 (SEE SHT B5GF) 



BIT 
8 
OF THE SS 



STIP ANO 

SWITCH 

LOGIC 



6^ 6 



SYM NO. 19 

(02-25) 
F/g FA1052 



MCH 










SYM NO. 20 

(06-06) 
P/V FA1034 


til 




I/» ENABLE 
ANO 
DISABLE LOGIC 














' 







If 



PART «T FS 7 
COMPOSITE DIAGRAM 1 



E \ 






* 



■ 



c - nit lit - 7)1 



z 



T 



INITIALIZE A FEW CONTROL 
FLIP-aOPS ANO REGISTERS 
IN THE 3A CC TO ALLOW THE 
MICROPROGRAM CONTROL TO 
PERFORM A COMPLETE 
INITIALIZATION OF THE 3A CC. 



6 



INITIALIZE A STgP 

ANO SWITCH OF 

3A CCS ACTIVATE MCH 



3A CENTRAL CONTROL 



8ELL LABORATORIES 



DUG SIZE 
M 



8 



SD-IC900-0I 

m SPSS I 



ISSUE 

5A 



B7GA 



t 






PART OF FS 7 

CONSOLE FUCITIONS 
(INCLUDING PROCESSOR INITIALIZATION HARDWARE) 

COMPOSITE DIAGRAM 2 

P/3 CONTROL PANEL INTERFACE LOGIC 



SEE CAD 2- 



B 



FUNCTIONS 
PERFORMED BY 
POWER UP SIGNAL 



TO POUER 
KEY (AT) 

/ s 



s 



■ 




P.OHER 



♦21 0— * 




CIRCUIT OPERATION 

COMPOSITE OIAGRAH 2 3HOUS THE CONTROL PORTIO OF THE 5A CC 
PANEL FUNCTIONS. AS INDICATED. THERE ARE A NUMBER OF CONTROL 
KEYS THAT TUN BE OPERATED ON THE 5A CC COVTFOL PAf£L ITSELF. 
THESE KE/S. I I TORN, ARE INPUTTED TO COMBINATIONAL LOGIC THAT 
DETERMINES WHETHER A CONTROL FUNCTION FRCH THE SA CC CONTROL 
PANEL CAN 3E PERFORMED AND/OR MONITOREO BY THE 5A CC. FOR 
FXAMPLE. IM SYMBOL NO. 1 IS SHOWN THE LOGIC THAT RECEIVES THE 
MANUAL KEY AND THE TcS" MODE REVERSAL KEY TOGETHER WITH THE 
CC FLIP-FLOP FROM THE SYSTEM STATUS (SS) REGISTER. A NtCESSAFY 
CONDITION FOR THE OPERATION OF THE 5A CC CONTROL PANEL :S: 
(1) IT MUST BE IN THE MANUAL NOOE AND (2) THE JA CC IN WHICH 
THE CONTROL PANEL IS CONTAINED MUST EE OFF-LINE OR IF IT IS 
ON-LINE, THE TEST MODE tFf HUST BE ACTIVATED. 

THE LOGIC ON SYMBOL 1 INSURES THAT THESE COKOITICNS ARE MET 
BEFORE THE CONTROL FUNCTIONS OF THE RESET CIRCUIT KEY OF 
THE EXECUTE KEY WILL 8E SEEN BY THE 5A CC IN WHICH THIS LOGIC 
IS FOUND. IF, FOR E-HPLE, THE 5A CC IS OFF-LINE AND THE MANUAL 
KEY IS OPERATED, THE OPERATION OF THE RESET CIRCUIT KEY WILL 
ACTIVATE THE RESET CIRCUIT FLIP-FLOP (RESB FF). THIS SIGNAL, 
WHEN ACTIVATED, WILL CAUSE AN INPUT TO THE MRF LOGIC TO INIT- 
IALIZE THE 5A CC. ALSO. THE INITIALIZATION MICROCODE HILL TEST 
T;IS CONOITION BY GATING THE RESET CIRCUIT FLI^-FLOP TO THE OB 
REGISTER, AND IN THiS MANNER. THE HICROCOOE WILL OETERMINE THAT 
THE INITIALIZATION HAS COME FROM THE 5A CC CONTROL PANEL ANO 
THUS, THE 5A CC WILL ENTER THE HALT LOOP. S C E SHEET C7CD FOR 
ADDITIONAL DESCRIPTION OF A ?A CC CONTROL PANEL OPERATION. 



• SEE CAD 4 



►REJECT 
► LED 



r? 



ACTIVE 



IB 



Is 



NOT ACTIVE 



a 



(S> 



-TO TEST HOOE KEY r T0 [MV TEST KEy 



"0 



<a 



ERROR 
STOPPED 



■TO 



5 



TEST 
MODE 



n. 



L< $ 



LAMP 
TEST 



P/O 3A CC CONTROL PANEL CKT 



5A CC STATUS LAMPS 



i - »n itx - w 



T 



SS REGISTER 



SIT :4 



BIT H 
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SW NO. 19 (02-25) 
P/B FA1032 



SS.BTOA 



0FFL1 



SS.B10B 



V 9 

SS.B10B SS.B10H 



SSSTPOA 



REjlO 



notes: 

1. set disable flip-flop (see sht b6gh). 

2. clear [sc1 ano isc2 (see sht b5gf). 
>. clear program timer (see sht b6ge). 

4. Ct£AR'CC-BIT Xf.'Ei-POT-JA-CC IN STAND- 
BY HOOE (SEE SHT B5GF). 

5. SEE SHT (B7GH) FOR REMAINING PORT. ON 
OF THIS SYMBOL (CONTAINS SYSTEM TEST 
ACCESS ANO MCH ACCESS). 
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COMPOSITE DIAGRAM 4 

DECODING OF THE TO AND FROM FIELD FOR THE 
08 AND ER REGISTERS 
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CIRCUIT OPERATION (CONT) 

MANUAL AND EITHER 1) TEST MODE OR 2) OFF LINE ANO EITHER DISABLED 
OR LOCKED OFF-LINE TO ALLOW POWER TO BE REMOVED. IF ONE OF THESE 
CONDITIONS ARE MET, THE NET LK0FF IS HIGH ANO THE ACTIVATION OF THE 
POWER KEY WILL ALLOW POWER TO BE REMOVED FROM THE 3A CC. IF THE,POv£R 
KEY IS ACTIVATED FROM THE 'OFF" TO THE "ON" POSITION, SIGNALS FROM 
THE POWER KEY ACTIVATE THE PROCESSOR FRAME POWER ClKCUIT AND ALLOW 
POWER TO BE TURNED ON. WHEN POWER IS TURNED ON, POKER IS SEQUENCED. 
POWER IS FIRST TURNED ON TO A SMALL PORTION OF THE 3A CC THAT CON- 
TAINS SOME INITIALIZATION LOGIC. IN PARTICULAR, POWER IS TURNED ON 
TO CIRCUIT PACK FA1034 WHICH IS SHOWN IN SYMBOL 1 AND SYMBOL 20 IN 
COMPOSITE DIAGRAM 2. SIMULTANEOUSLY WITH TURNING POWER ON TO THIS 
CIRCUIT PACK, A POWER INITIALIZATION SIGNAL IS SENT FROM THE 
PROCESSOR FRAME POWER CIRCUIT VIA NET PWRflFF WHICH ALLOWS KEY RIP- 
aOPS IN THE 3A CC TO BE INITIALIZED. AS INOICATED, THESE FLIP- 
FLOPS ARE THE DISABLED RIP-ROP, THE ISC a IP-FLOPS, THE PROGRAM 
TIMER REGISTER, ANO THE CC FLIP-FLOP. THE PURPOSE OF SETTING THE 
DISABLED FLIP-ROP IS SO THAT WHEN POWER IS TURNED ON TO THE REMAIN- 
ING PORTIONS OF THE 3A CC ANO IN PARTICULAR THE 1/4 CHANNEL, ANY 
ERRONEOUS OUTPUTS FROM THE I/t» CHANNEL WILL BE INHIBITED. IHE CC 
aiP-aOP MUST BE PUT IN THE STANOBY MODE, THE PROGRAM TIMER MUST 
BE CLEARED TO PREVENT A PROGRAM TIMER TIHEOUT AND THE ISC BITS MUST 
8E CLEARED TO AN INITIAL STATE SO THAT ALL SUBSEQUENT INITIALIZA- 
TIONS, POWER OR OTHERWISE, WILL INVOKE THE PROPER HICROCOOE INI- 
TIALIZATION PROCEDURES. NGTE THAT A POWER INITIALIZATION, IN ADDI- 
TION TO PERFORMING THE DESCRIBED OPERATION, INITIATES A HRF INI- 
TIALIZATION, THAT TO THE MICROCOOE APPEARS^ LIKE A RESET CIRCUIT MRF 
ANC HENCE, THE PANEL-HALT LOOP WILL BE ENTERED (SEE SHEET B7GB). 

CCMPOSITE DIAGRAM 4 SHOWS THE FINAL STAGE OF THE DECODING FOR THE 
TO FiaDS ANO FROM FiaDS, FOR THE DB REGISTER, AND THE ER REGISTER. 
THESE TO-FiaD ANO FROH-FiaD CROSSPOINTS OPERATE EXACTLY IN THE 
SAME MANNER AS OTHER TO-FiaD AND FROM-FiaO CONTROL POINTS IN THE 
3A CC, WITH THE ONE EXCEPTION. THERE IS A SPECIAL TO-FIRD CROSS- 
POINT THAT CONDITIONALLY GATES THE GB TO THE DB REGISTER. THE 
ACTIVATION OF THIS TO-FIELD CROSSPOINT IS CONDITIONED ON THE 
DISaAY BIT, BIT 17 OF THE SS REGISTER. IF THIS BIT IS SET, THE GB 
IS GATED INTO THE DB. THE PURPOSE OF THIS FUNCTION IS TO ALLOW ALL 
BRANCH COMMANDS TO GATE THE CONTENTS OF THE PA REGISTER auS ONE TO 
THE OB IF THE DISaAY BIT IS ACTIVE. THIS PROVIDES A CONVENIENT 
ONE WORD TRANSFER TRACE FOR PROGRAM OEBUGGING .ANO A VISUAL INDICA- 
TION THAT A 3A CC IS RUNNING. 



COMPOSITE DIAGRAM 5 

SWITCH REGISTER ASSIGNMENT INTO THE 
DB REGISTER 
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CIRCUIT OPERATION (CONT) 

RESPOND BY LIGHTING THE REJECT LED ON THE 5A CC CONTROL PANEL ANO IT 
WILL ALSO GATE ALL ONES TO THE DB, SO AS TO BRING ATTENTION TO A 
REJECTED FUNCTION. 

WITH THE MICROCOOE HAVING DETERMINED THAT A VALID LOAD ANO OISRAY 
OPERATION HAS 3EEN REQUESTED IT WILL THEN GATE SWITCH REGISTER 2 TO 
THE DB. THE 08 NOW CONTAINS THE BINARY REPRESENTATION OF WHICH ONE 
OF THE 16 REGISTERS IS TO BE GATED TO. IN ADDITION, FORM THE CON- 
TENTS OF SWITCH REGISTER 2 THE HICROCOOE WILL DETERMINE WHETHER 
THESE 16 REGISTERS ARE FROM THE GENERAL REGISTER CLASS OR FROM THE 
SPECIAL REGISTER CLASS. THE MICROCOOE WILL TYPICALLY GATE THE _ 
BINARY NUMBER REPRESENTING THE REGISTER SaECTED TO THE IB REGISTER. 
ONCE IN THE IB REGISTER THAT IS DESCRIBED IN FS 1. THE HICROCONTRCL 
CAN EASILY SaECT THE APPROPRIATE TO ANO FROM FiaD ASSOCIATED WITH 
THE REGISTER SRECTED. . _ 

THE THIRD SEGMENT OF THE REGISTER OPERATION IS TO OBTAIN THE DATA 
FROM THE INPUT DATA KEYS CN 3A CC CONTROL PANa. THESE KEYS ARE 
03TAINEO BY GATING SWITCH REGISTER 5 TO DB. NOTE ALSO THAT THERE 
IS AN AUTOMATIC PARITY GENERATION OPTION ON THESE KEYS ANO THIS 
OPTION IS DETERMINED BY ANOTHER BIT IN SWITCH REGISTER 1. THEREFORE, 
IF NECESSARY MICROCODE WILL GENERATE PARITY ON THE 20-BIT DATA 
INPUT REGISTER KEYS BY GATING THIS INPUT DATA TO THE DHL LOGIC. IN 
OROER TO GATE POTENTIALLY BAD PARITY OATA TO THE DHL FROM THE 08 THE 
G8 PARITY CHECKER, AS DESCRIBED IN FS 6, MUST BE MOMENTARILY INHIBI- 
TED TO PREVENT A GB PARITY CHECK ERROR. ONCE PARITY HAS BEEN COM- 
PUTED IN THE DML, THE INPUT KEY DATA CAN BE FREaY GATED AROUNO THE 
5A CC WITHOUT CAUSING PARITY PROBLEMS. IN THIS PARTICULAR EXAMPLE, 
THE DATA INPUT KEYS WILL BE LOADED INTO THE OEFINEO DESTINATION 
REGISTER. THEN ON A SUBSEQUENT MICROCYVLE, THE OUTPUT OF THAT REG- 
ISTER WILL BE GATED BACK ONTO THE GB ANO aACED IN THE DB REGISTER 
SINCE THE REGISTER DISaAY KEY WAS ALSO ACTIVATED. ONCE aACED IN 
THE DISaAY BUFFER THE MICROCODE WILL RETURN TO THE PANa -HAL". LOOP 
ANO THE CONTENTS OF THE DB WILL BE VISIBLE ON THE LED'S ON THE 3A CC 
PANa. AS INDICATED IN COMPOSITE DIAGRAM 3, THERE IS A SET OF 
LED'S ATTACHED DIRECTLY TO THE OUTPUT OF THE OB REGISTER, ANO THERE- 
FORE IN THIS INSTANCE, THE OATA THAT ORIGINATED FROM THE INPUT KEYS 
WILL RESIDE IN THE DB REGISTER ANO CAN BE READ OUT VISUALLY. NOTE 
THAT THE REGISTER SRECT KEYS HAVE A HARDWIRED TRANSLATOR TO CON- 
VERT THE BINARY TO A 1-0UT-0F-6 TRANSLATION TO LIGHT THE LED'S ON 
THE PANa ITSaF. SIMILARLY, THE GENERAL OR SPECIAL REGISTER SRECT 
KEY, AS WRL AS THE ENABLE-MANUAL -PARITY KEYS ARE HARDWIRED TO 
LED'S (SEE COMPOSITE DIAGRAM 2). 

ALSO SHOWN ON COMPOSITE DIAGRAM 2 IS THE STATUS LAMPS ON THE 5A CC 
CONTROL PANR. EACH STATUS LAMP 8ASICALLY DEFINES THE MODE OR STATE 
OF THE GIVEN 3A CC IN WHICH THEY RESIDE. THERE IS A LAMP THAT INDI- 
CATES WHETHER POWER IS ON OR OFF. A LAM" TW»T INDICATES THE AC T VE 
OR NOT ACTIVE STATUS, A LAHP INDICATING WHETHER THE MANUAL KEY IS 
ACTIVE, AND HENCE, WHETHER THE MACHINE IS IN A MANUAL MODE. AN 
ERROR-STOP LAMP WHICH INDICATES WHETHER THE 3ACC HAS BEEN ERROR 
STOPPED A TEST-MODE LAMP WHICH INDICATES WHETHER THE TEST-MOPC KEY 
IS ACTIVATED, AND A LAMP-TOST KEY TO TEST THE LAMP CONDITIO^ 
inTF THAT THE STOP LAMP. THE ACTIVE OR STANDBY LAMP, AS WRL AS THE 
SSu^%?« wivS dirStly FROM THE SYSTEMSTATUS (SrtHEGIS. 
TO .THE REJECT STATE IS ALSO ANOTHER BIT IN THE SSREGI STCR, IN- 
DICATING AN INVALID COMBINATION OF CONTROL KEYS ON THE 3A CC 
CONTROL PANR. 

SYMBOL 1 ALSO CONTAINS LOGIC THAT DETERMINES WHETHER POWER CAN BE 
TURNED OFF ON A GIVEN 3A CC. THAT II S THE 3A CC WST BE IN A PRE- 
DETERMINED STATE TO HAVE ITS POWER TURNED OFF. THE 3A CC MUST BE IN 
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CIRCUIT OPERATION FOR COMPOSITE DIAGRAMS 2-5 

MOST 5A CC CONTROL PAKEL FUNCTIONS ARE EXECUTEO OUT OF PANEL-HALT 
LOOP. THE PANEL -«ALT '..OOP IS SPECIAL MICROCOOED LOOP THAT CONTINU- 
OUSLY INTERROGATES THE STATE OF THE INTERRUPT LEVR THAT IS ASSIGNED 
TO PANa FUNCTIONS. THIS INTERRUPT LEVR IS 13 ANO HENCE, COR- 
RESPONDS TO BIT 13 OF THE IS REGISTER. ONCE A 5A CC HAS BEEN 
INITIALIZED ANO IS IN THE PANa -HALT LOOP, PANa HjNCTIONS CAN BE 
PERFORMED. IT SHOULD BE NOTED THAT IT MAY NOT ALWAYS. BE NECESSARY 
TO ACTIVATE THE RESET-CIRCUIT KEY TO GAIN ACCESS TO THE 3A CC 
CONTROL PANR. THAT iS. THERE ARE METHODS OTHER THAN INITIALIZATION 
TO PUT A 3A CC IN THE PANEL-HALT LOOP. THE ACTIVATION OF THE RESET- 
CIRCUIT KEY IS THE MOST STRAIGHTFORWARD ANO WILL GUARANTEE THE 
MICROCONTROL WILL TRANSFER TO THE PANR -HALT LOOP IF THE 3A CC IS 
THE APPROPRIATE STATE. ONCE CONTROL IS AVAILABLE BY THE VIRTUE OF 
BEING IN THE PANR -HALT LOOP ADDITIONAL CONTROL FUNCTIONS CAN BE 
PERFORMED VIA THE 3A CC CONTROL PANR. THESE FUNCTIONS BASICALLY 
CONSIST OF LOADING OR DISRAYING REGISTERS OR THE MAIN STORE, SINGLE 
STEPPING THROUGH MACROLEVR INSTRUCTIONS OR GENERATING MATCH FUNC- 
TION ON MAIN STORE ADDRESSES OR OATA. THE OPERATION OF THESE FUNC- 
TIONS IS PERFORMED BY A SINGLE OR HULTIRE STEP PROCEOURE WHERE A 
SINGLE STEP CONSISTS OF SETTING-UP THE DESIRED FUNCTION ON THE 
CONTROL ANO DATA KEYS ANO THEN OPERATING THE EXECUTE FUNCTION. THE 
EXECUTE WILL IN TURN GENERATE A PANR INTERRUPT WHICH WILL INTER- 
ROGATE THE STATE OF THE PANR KEYS ANO PERFORM THE DESIRED FUNCTION. 
IF THE FUNCTION REQUESTED IS AN INVALID ONE, THE PANEL MICROCODE WILL 
LIGHT THE REJECT LED. IN ALL CASES, EXCEPT IF THE HALT KEY IS NOT 
ACTIVE, THE MICROPROGRAM CONTROL WILL COMRETE A PANR STEP OPERA- 
TION BY SETTING THE PANR HALT LEO ANO RETURN TO THE PANR -HALT LOOP 
WAITING FOR THE NEXT PANR FUNCTION. IF THE PANEL -HALT KEY IS NOT 
ACTIVE ANO AN EXECUTE IS GIVEN, THE LOCATION IN THE PA REGISTER WILL 
BE LOAOEO INTO THE SAR ANO MACROLEVR INSTRUCTION EXECUTION WILL BE 
INITIATED AT THIS LOCATION. 

AN EXAMRE OF A PANR FUNCTION IS A REGISTER LOAD ANO DISaAY FUNC- 
TION. FIRST A REGISTER IS SELECTED VIA THE REGISTER SELECT KEYS. 
ONE OF 16 REGISTERS OF EITHER THT GENERAL OR THE SPECIAL CLASS IS 
CHOSEN WITH THE APPROPRIATE ?EY5. THE ONLY AOOITICNAL CONTROL 
REQUIRED IS TO ACTIVATE THE LOW ANO DISRAY FUNCTION KEYS FOR 
REGISTERS. THEN THE EXECUTE KEY IS ACTIVATED. THE EXECUTE KEY, 
SIMILAR TO THE RESET CIRCUIT KEY, IS FIRST BUFFERED THROUGH A FLIP- 
ROP TO REMOVE ANY BOUNCE ON THE KEY, ANO THEN IT INPUTS OIRECTLY INTO 
THE ^T SIOE OF BIT 13 OR THE IS REGISTER. WHEN THE INTERRUPT COOE IS 
ENTEREO. IT WILL INTERPRET THE STATE OF THE KEYS THAT ARE ACTIVATED 
ON THE 3A CC CONTROL PANEL, ANO IN THIS PARTICULAR CASE, THE MICRO- 
COOE WILL DETERMINE THAT A LOAD ANO OISRAY FUNCTION OF A GIVtN 
REGISTER HAS BEEN REqUESTEO. NOTE THAT THE STATE OF THE REGISTER 
SELECT KEYS IS ACCtSSEO BY USING MISCELLANEOUS DECODER CROSSPOINT 
CONTROL SIGNALS TO GATE THE STATE OF THE SWITCHES 'N™ "THE DB 
REGISTER. SEE COMPOSITE DIAGRAM 3. FOR CONVENIENCE IN ACCESSING 
THE SWITCHES ON THE 3A CC PANR THE SWITCHES HAVE BEEN GROUPED INTO 
THREE REGISTERS. THE ASSIGNMENT OF THESE SWITCHES AND THEIR FUNC- 
TIONS IS DETAILED IN COMPOSITE DIAGRAM l,« "^ 
SRECT KEYS ARE IN SWITCH REGISTER 2, MOST OF THE BASICJIQNTROL KEYS 
ARE IN SWITCH REGISTER 1 , AND THE DATA INPUT KEYS ARE IN SWITCH 
REGISTER 3. THEREFORE, FOR THE REGISTER LOAD ANO OISRAY FUNCTION, 
THE MICROCOOE WILL GATE SWITCH REGISTER 1 TO THE DB, ANO THEN GATE 
THE OB TO THE DML LOGIC TO TEST THE RESPECTIVE BITS OF SWITCH 
REGISTER 1 TO DETERMINE WHAT FUNCTION HAS BEEN REQUESTED. IN THIS 
INSTANCE, IT WILL DETERMINE THAT A LOAD ANO DISPLAY UNCTION HAS BEEN 
RFOUESTED ANO IT WILL ALSO CHECK TO MAKE SURE THAT NO OTHER FUNCTION 
S« REQUEStS S6 « TC ASSERTAIN WHETHER AN INVALID REQUEST HAS BEEN 
MAOE. IF AN INVALID REQUEST HAS BEEN ' ,t UP, THE MICROCOOE WILL 
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SWITCH REGISTER 1 (SWR1) 



TERM 
M0O 



MPKO 
STEPKO 
HALTKO 
BAEXXO 
DISRKO 
LOAOKO 
RESCKO 
TMKOA 
COAKTJ 
.CADRKO 
HANKO 



NETNAME (PIN N0.) 



DISMKO 

ST3K0 

IADRKO 
HIL0KO 



MPKO. 

STEPKO 

HALTKO 

BAEXKO 

DISRKO 

LOAOKO 

RESBO 

TMKOA 

COAKTO 

CADRKO_ 

HANKO 



s 



DISMKO 

ST0KO 

IADRKO 
HIU9K0 



(216) 
1004) 
(304) 
(315) 
(312) 
(213) 
(1M) 
(210) 
(110) 
(Oil) 
005) 



(111) 
(212) 

(112) 
(205) 



FUNCTION 



MAN PTY KEY 

STEP KEY 

HALT KEY 

BASIC OR EXTENDED KEY 

DISPLAY REG KEY 

LOAD KEY 

RESET CKT (S) FF OP 

TST MODE REVERSAL KEY 

DATA MATCH KEY 

jAORS_MATCH_KEY_ 

MANUAL KEY 



DISPLAY MEM KEY 
STORE IN MEM KEY 

INCREMENT AORS KEY 
HIGH-LOU HEM KEY 



TERM 
M0Q 



RS1K0 
RS2K0 
RS4K0 
RS3K0 
SGKO 



PURKBB 



SWITCH REGISTER 2 (SWR2) 



NETNAME (PIN N0.) 



RS1K0 
RS2K0 
RS4K0 
RS8K0 
SGKO 



PWKO 



(003) 
(303) 
(104) 
(012) 
(112) 



(314) 



FUNCTION 



REG SELECT KEY 
REG SELECT KEY 
REG SELECT KEY 
REG SELECT KEY 
GENERAL OR SPECIAL 



PWR KEY (BB CONT) ON-OFI 



TERM 
MfJD 



IKOO 
DUO 
IK20 
IK30 
IK40 
IK50 
IK60 
IK70 
IK80 
JK90 

IK10C 
DU10 
IK120 
IK130 

IK140 

DO 50 

IK160 

DO 70 

. IK180 

1X190 



SWITCH REGISTER 3 (SMR5) 



NETNAME (PIN Nfl.) 



IKOon 
rxoio 

IK020 
IK030 
IK040 
IK050 
IK 060 
D(070 
1X080 
IK090_ 

1X100 
IK110 
IK120 
IK130 

DO 40 

DO 50 
1X160 
DO 70 
DO 80 
DO 90 

m 



(100) 
(103) 
(204) 
(311) 

pi 

(113) 
(309) 
(010) 
(_310) 

011) 
211) 
,311) 
(012) 

(Q16) 

fflS) 

(316) 
(017) 
(217) 
(117) 

iiiii 



FUNCTION 



DATA INPUT KEY 






DATA INPUT KEY 

PNL PTY LOW IN. DA KEY 

PNL PTY HIGH IN. DA KEY 
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CONSOLE FUNCTIONS 
(INCLUDING PROCESSOR INITIALIZATION HARDWARE) 

COMPOSITE DIAGRAM 6 

MAIN STORE ADORESS ANO DATA HATCH LOGIC 
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(02-20) 
P/B FA1030 
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P/a FA1050 
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(02-17) 
P/0 FA1024 



SYM NO. 12 
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P/0 FA1024 



SYW NO. 13 

(02-13) 
P/0 FA1024 



SYH NO. 14 

(02-12) 
P/0 FA1024 



SYH NO. 15 

(02-11) 
P/B FA1024 



SYH NO. 16 
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?/t FA1024 



SYH NO. 17 

(02-09) 
P/0 FA1024 



SYH NO. 18 
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P/B FA1024 
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CIRCUIT PACK BIT 
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ADORESS AND DATA HATCH 
REGISTERS ANO HATCH LOGIC 
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CIRCUIT OPERATION 

THE HAIN STORE (HAS) ADOf.FSS AND DATA HATCH LOGIC IS NORMALLY USED IN 
CONJUNCTION WITH THE OPERATION OF THE 5A CC CONTROL PANEL. THIS LOGIC 
AL10WS A SINGLE ADORESS HATCH, TOGETHER WITH A SINGLE DATA MATCH, TO 
8E PERFORHED ON ANY GIVEN MEMORY CYCLE. THE ADDRESS THAT IS MATCHED 
IS THE ACTUAL 20-8IT ADDRESS THAT IS PLACED ON THE MAIN STORE BUS 
(MASB) FOR A GIVEN MEMORY OPERATION. THE DATA THAT IS MATCHED IS THE 
DATA THAT IS ON THE MASB FOR A GIVEN MEMORY CYCLE. NOTE THAT SINCE 
IT IS POSSIBLE TO PERFORM A MAS FUNCTION WITH EITHER "MY" MAS OR THE 
"OTHER" HAS THE ADORESS MATCHER AND DATA MATCHER MAKE NO DISTINCTION. 
THE TYPICAL HODE OF OPERATION TO PERFORM AN ADDRESS MATCH FUNCTION IS 
TO LOAD THE ADDRESS INPUT (AI) REGISTER WITH THE ADDRESS THAT IS TO BE 
MATCHED. THIS IS PERFORMED BY A LOAD AND DISPLAY FUNCTION OF THE AI 
REGISTER VIA NORMAL PANEL FUNCTION AS DESCRIBED ON SHEET B7GD. SIM- 
ILARLY, THE ADORESS MASK (AK) REGISTER IS LOADED WITH THE DESIRED 
MASK. IF THE AK IS SET TO ALL ZEROS, NO BITS Of THE ADDRESS ARE 
MASKED OFF FOR THE MATCH TO BE PERFORMED. NOrE THAT THE PARITY BITS 
ARE INCLUDEO IN THE HATCHER, BUT SINCE THE AK REGISTER IS TYPICALLY 
LOADED WITH ALL ZEROS TO MAINTAIN GOOD PARITY, THE PL BIT AND PH BIT 
OF THE AK ARE SET TO ONE ANO, THEREFORE, THE PARITY BITS 00 EFFECT 
THE HATCH FUNCTION. 

THE OATA HATCH INPUT (DI) REGISTER, AND THE DATA MASK (DK) REGISTER, 
OPERATE IN EXACTLY THE SAME MANNER AS THE A I ANO AK EXCEPT THAT 
THE DI AND OK ARE 16-BIT REGISTER, ANO THE AI ANO 
THE AK ARE 20-BIT REGISTERS WITH THEIR RESPECTIVE PARITY BITS. ONCE 
THE ADDRESS HATCH AND/OR THE OATA MATCH REGISTERS ARE SET UP, THE 
MATCH FUNCTION IS ENABLED BY SETTING THE APPROPRIATE BITS IN THE SYS- 
TEM STATUS REGISTER (SEE SHEET B7GF FOR DESCRIPTION OF THE MATCH EN- 
ABLE LOGIC). 

AN AUXILIARY FUNCTION OF THE AK. THE 01. AND THE OK REGISTER IS SHOWN 
IN THIS COMPOSITE OIAGRAM. THESE REGISTERS ARE USEO IN CONJUNCTION 
WITH THE 00U8LE STORE CIRCUITRY. THAT -,S, WHEN A STORE ERROR C SIGNAL 
IS RECEIVED FROM THE MAS, A SPECIAL HARDWARE SIGNAL GENERATED BY THE 
PROCESSOR BUS CONTROLLER LOGIC, AS DESCRIBED ON SHEET B4GM. WILL EN- 
ABLE THE GATING OF THE ADDRESS PRESENTLY ON THE HASH INTO THE AK 
REGISTER. THE DATA PRESENTLY ON THE MAIN STORE BUS IS GATED INTO THE DK 
REGISTER. THIS ADORESS ANO DATA CORRESPONDS TO THE ADDRESS AT WHICH 
A READ PARITY ERROR OCCURS ANO THE DATA CORRESPONDS TO THF DATA 
THAT IS ACTUALLY REAO OUT OF THE STORE INCORRECTLY. THEN ON A MEMORY 
CYCLE IMMEDIATELY FOLLOWING HIE RECEPTION OF A STORE ERROR C. THE 
READ OF THE "OTHER" MAS IS PERFORMED AND THAT DATA IS RETURNEO TO 
THE PROCESSOR. THIS OATA, IN ADDITION TO BEING GATED TO THE STORE 
INSTRUCTION REGISTER OR THE STORE OATA REGISTER, IS ALSO GATED TO 
THE 01 REGISTER. UNLESS THIS REREAO WAS UNSUCCESSFUL, WHICH WOULD 
NORMALLY BE VERY UNLIKaY, THE 01 CONTAINS THE GOOO OATA. THE OK 
CONTAINS THE BAO OATA WORD, ANO THE AK CONTAINS THE ADORESS AT 
WHICH BOTH OF THESE WORDS ARE LOCATED IN THE MAS. IN THIS WAY THE 
HAROUARE AIDS IN THE COLLECTION OF OATA FOR A LATER ANALYSIS BY 
SOFTWARE. 





TABLE A 




TO-ANO-fROM-flELO OECOOER 


SPECIAL 
REGISTER 


GBX SPECIAL REGISTER 

TO-FIELD PAIR 

NETNAHE (PIN N«.) 


SPECIAL REGISTER G8X 

FROH-FIELD PAIR 

NETNAHE (PIN HB.) 


AI 

* 
AK 

• - ft 
DI 
DK 


T204LAOA (308) T2«4R30B (010) 
T204LAOB (318) T204R3OC (118) 
T204L9OA (009) T2a4RC08 (209) 
T2SS4L'S08 (316) i"iB4t<C0C (218) 
T204LAOA (308) TC04R6OB (109) 
T2a4LA0A (308) T204R5OB (309) 


F204LAOA (216) F204K3CB (213) 
F204LAO8 (211) F294R30C (311) 
F204L9OA (016) F2a4RC0B (113) 
F2ML90S (111) F2a4RCCC (014) 
F234LA0A (216) F204R6O3 (315) 
F2041AOA (216) F204R5OB (115) 
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MOGOOIOA 



HOA,BP0(A,B) 



X APPLY TO SYH NO. 9 ANO 10 



SEE 

SHT 
B4GH 
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INTERRUPT (SEE 

FS 7 SHEET B7GF 
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PART OF FS 7 

CONSOLE FUNCTIONS 
(INCLUDING PROCESSOR INITIALIZATION HARDWARE) 

COMPOSITE DIAGRAM 7 

5A CC PANEL ADDRESS AND DATA MATCH 
ENABLE LOGIC 



DATA ADDRESS 

HATCH ENABLE MATCH ENABLE 
(SSBIT4) (SSBITO) 

(DME) BIT (AME) BIT 



DROOA 



ELNflPTOB 



P21 



□RIO 



® 



LN0PO 



© 






P21 



© 



o 




0<D 

oa 



ADRMTI1 



DAHTI1 



o-o 



ADDRESS MATCH 

ADDRESS AND DATA NATCH 

DATA HATCH 



ADR.MT1 



0AT.HT1 



FROM ADDRESS 
AND DATA MATCH 

LOGIC 
(SEE SHT B7GE) 



- CIRCUIT OPERATION 

THE HATCH ENABLE LOGIC IS USED II CONJUNCTION WITH THE ADDRESS AND OATA MATCH 
REGISTERS AND THE 3A CC CONTROL PAIR LOGIC TO ALLOW ADDRESS AND OATA HATCHES TO 
3E PERFORMED. FIRST THE OPERATION OF AN ADDRESS MATCH FUNCTION WILL BE DESCRIBED. 
AN ADDRESS MATCH IS INITIATED EH LOADING THE AI AND THE AK REGISTERS FROM THE 
5A CC PANEL. THEN THF AOORESS HATCH ENABLE KEY IS OPERATED FROH THE 5A CC PANEL. 
THE STATE OF THIS KEY IS THEN GATED TO BIT (AOORESS HATCH F.NABLE [AME]) OF THE 
SS REGISTER VIA HICROCOOE ONCE THE PANEL EXECUTE KEY IS OPERATED. AS SHOWN ON 
COMPOSITE DIAGRAM 7, THIS <J|T ENABLES AN ADDRESS HATCH GATE SHOWN IN SYMBOL 7. 
THIS GATE WILL FIRE IF AN ADDRESS HATCH OCCURS. IF THIS GATE FIRES, POINT A 
WILL BECOME ACTIVE THEN WHEN THE OR FLIP-FLOP GETS SET OR, IN OTHER WORDS, AT 
THE END OF A MAIN STORE CYCLE THE STATE OF POINT A WILL BE GATED INTO THE PMTA 
FLIP-FLOP. THIS IN TURN WILL ACTIVATE THE PHTA FLIP-FLOP BY CAUSING A HIGH-LEV- 
EL SIGNAL AT POINT 0. ONCE POINT IS ACTIVATED, IT IS FED 3ACK TO THE INPUT OF 
THE PHAT TO PREVENT ANY SUBSEQUENT MEMORY CYCLES FROH CLEARING THE PMTA FLIP- 
ROP. NOTE THAT THIS IS NECESSARY BECAUSE THE ORDER OF OBTAINING WOROS FROH THE 
HAS MAY NOT BE THE ORDER IN WHICH THEY ARE PROCESSED BY THE 3A CC. THEREFORE, IF 
THE ADDRESS HATCH FUNCTION HAS BEEN ACTIVATED AND HENCE THE PHTA a IP-FLOP IS SET. 
IT IS IHPORTANT NOT TO CLEAR IT ON A SUBSEQUENT MEMORY CYCLE UNTIL THE HATCH 
FUNCTION HAS BEEN SERVICED. NOTE THAT THE HATCH FUNCTION INITIATES AN INTERRUPT 
TO ACTUALLY SERVICE IT OR, IN OTHER WORDS, COMPLETE ITS OPERATION. THE OUTPUT 
OF THE PMTA FLIP-FLOP IS THEN GATEO BY THE LOAO NEW O p CODE (LN0P) SIGNAL INTO 
THE PMTB FLIP-FLOP. THIS GATING GUARANTEES THAT AN AOORESS MATCH FUNCTION WILL 
NOT BE SERVICED UNTIL THE INSTRUCTION AT THAT AOORESS HAS COMPLETEO ITS EXECU- 
TION. THIS IS NECESSARY SO THAT WHEN 5A CC CONTROL PANEL OPERATION HAS COMPLETED 
AND THE PROGRAM RETURNS TO NORMAL EXECUTION FLOW, IT WILL NOT BE "IMMEDIATELY" 
INTERRUPTED BY THE SAME AOORESS LOCATION. THIS WOULD BE THE CASE IF THE HATCH 
FUNCTION WAS SERVED BEFORE THE INSTRUCTION AT THAT LOCATION WAS EXECUTED. WITH 
THE LN0P FUNCTION STROBING THE OUTPUT OF THE PHTA RIP-FLOP INTO THE PMTB FLIP- 
FLOP A PULSE IS GENERATEO ON THE OUTPUT GATE SHOWN AS POINT G. THEN THE PMTB 
FLIP-FLOP IS CLEARED AT CLOCK PhASE P2. NOTE THAT THE OUTPUT OF POINT G INPUTS 
TO THE PANEL INTERRUPT BIT J OF THE IS REGISTER. IN THIS WAY THE 5A CC PANEL 
HATCi GENERATES AN INTERRUPT. THIS INTERRUPT IS LIKE ALL OTHER INTERRUPTS AND 
IN ORDER TO BE SERVICED THE CORRESPONDING MASK BIT IN THE IH REGISTER HUST BE 
CLEARED TO ALLOW THE PANEL HATCH INTERRUPT TO OCCUR. THE TYPICAL OPERATION OF 
THE PANEL HATCH HICROCOOE IS TO DETERMINE WHETHER THE 5A CC rftNEL IS IN A VALID 
HOOE TO ALLOW THE HICRCPROGRAH CONTROL TO iRANSFER TO THE PANEL -HALT LOOP. IF 
THE )A CC CONTROL PANEL IS IN A VALID STATE, THAT IS. IN THE MANUAL MODE AND IN 
STANOBY OR ACTIVE ANO IN TEST HOOE, THEN CONTROL IS TRANSFERRED TO THE PANR- 
HALT LOOP. OTHERWISE, THE HICROCOOE TRANSFERS CONTROL TO A HAS LOCATION THAT 
INITIATES A SEQUENCE OF HACROLEVR CODE THAT WILL PERFORM THE AOORESS HATCHING 
SERVICING FUNCTION VIA A SOFTWARE UTILITY OPERATION. IN THIS MANNER SOFTWARE 
CAN SET UP ALL OF THE CONDITIONS AS DESCRIBED ABOVE, AND HENCE, GENERATE AN 
AOORESS MATCH WITH THE CONTROL BEING TRANSFERRED TO THE UTILITY PROGRAM IF THE 
ADDRESS MATCH OCCURS. 

THE OATA MATCH FUNCTION OPERATES IN EXACTLY THE SAME MANNER WITH BIT « (OATA 
MATCH ENABLE DME) OF THE SS REGISTER SET AND THE DATA MATCH ENABLE KEY OPERATED 
ON THE 3A CC PANR. NOTE THAT IF BOTH THE AOORESS HATCH AND THE DATA HATCH EN- 
ABLE KEYS ARE OPERATED, THEN A HATCH IS NOT GENERATED UNLESS AN AOORESS ANO DATA 
MATCH OCCUR SIMULTANEOUSLY ON THE SAME MAS CYCLE. 
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CONSOLE FUNCTIONS 
(INCLUDING PROCESSOR INITIALIZATION HARDWARE) 

COMPOSITE DIAGRAM 8 

POWER INITIALIZATION AND MAINTENANCE 
RESET FUNCTIONS (MRF) CIRCUITRY 
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OPERATION 



notes: 

1. mch mrf (see sht b9gj). 

2. reset circuits function from cc panel (see sht 87gb). 
j. system status pana mrf (see sht b7gj). 

4. program timer timeout 1st or 2n0 (see sht b8ge). 

5. hardware mrf error, 8a error, write protect error or my store 
; fast timeout error (see sht kgb). 

6. hardware fatal error (all major 3a cc ano main store errors 
are in this catagory (see sht b5ge). 

7. stop ano snitch microinstruction. 

3. idle mch (see sht 89gj). 
clear mch switch sequencer (see sht b9gn). 
set block haroware check bit (see sht s5gf). 
set block tiher check bit (see sht b5gf). 
clear the micro interpret bit (see sht b9gf). 
clear the maintenance state register (sei sht b5g0). 
initialize 1/0 enable logic (see sht b7gh). 
clear the stop a ip- flop (see sht b5cf). 
load the mar 10 the start of initialization microcode 
(see sht b1g0). 

initialization 5a cc clock-to-clock phase p) (see sit b8g0). 
initiate a switch message to the mch. 
set the stop a ip- flop. 

CLEAR THE MICRO INTERPRET aiP-aOP. 



CIRCUIT OPERATION 
(SEE SHEET B7GH) 
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CONSOLE FUNCTIONS 
(INCLUDING PROCESSOR INITIALIZATION HARDWARE) 



CIRCUIT OPERATION (CONT) 

PART OF COMPOSITE DIAGRAM 10 SHOWS A SIMILAR FUNCTION 
OF GATING MAINTENANCE ACCESS INFORMATION TO THE MCH 
FOR THE TEST MODE KEY AND THE POWER KEY. THE OTHER 
PORTION OF COMPOSITE DIAGRAM 10 IS MERELY USED FOR 
BUFFERING SIGNALS THAT ARE SENT TO THE SYSTEM TEST 
SET. THIS PREVENTS ANY FAULT IN THE SYSTEM TEST SET 
FROM INADVERTENTLY CAUSING A 3A CC TO MALFUNCTION. 




CIRCUIT OPERATION (CONT) 

ON-LINE 3A CC. THE CLEARING OF THE MINT FLIP-FLOP PER- 
FORMS A SIMILAR FUNCTION TO THE SETTING OF THE STOP 
RIP-FLOP. THAT IS, BY CLEARING MINT FLIP -FLOP, ACCESS 
IS OBTAINED TO THE MACHINE THAT HAS BEEN STOPPED BY IN • 
HIBITING THE 4JTPUT OF THE STORE INSTRUCTION REGISTER 
ONTO THE OUTfUT OF THE MICROSTORE. THUS, BY BEING IN 
THE STOP STATE AND NOT IN THE MICRO INTERPRET MODE, THE 
OUTPUT OF THE MICROSTORE JS HELD TO THE ALL ZEROS. 
THEREFORE, THE MCH CAN ACCESS THE STOPPED 3A CC BY ORING 
ONTO THE CONTENTS OF THE MICROPROGRAM STORE OUTPUT. IN 
THIS MANNER, THE MCH CAN PERFORM MICROINSTRUCTIONS THAT 
WILL ENABLE THE VARIOUS REGISTERS OF THIS 3A CC TO BE 
GATED TO THE MCH. 

THE FREEZE FLIP-FLOP IS RESET TO PERMIT THE CONTENTS OF 
THE MAR REGISTER TO BE HELD OR FROZEN IN THEIR PRESENT 
STATE. THIS FLIP-FLOP PERMITS THE MCH TO LOAD AN ARBI- 
TRARY ADDRESS INTO THE MAR AND FREEZE IT THERE. THEN 
ON A SUBSEQUENT MICROCYCLE, THE MAINTENANCE CHANNEL CAN 
READ THE CONTENTS OF THAT MICROPROGRAM AOORESS AND 
HENCE, VERIFY THE CONTENTS OF ANY ARBITRARY LOCATION OF 
THE MICROPROGRAM STORE. THE FREEZE a IP-FLOP PERFORMS 
ITS FUNCTION BY INHIBITING THE CLOCKING INTO THE MAR 
REGISTERJSEE SHEET B1GB) . NOTE THAT FOR TEST PURPOSES 
TWO INPUTTCAN BE ADDED TOGETHER AND USED Tif SET THE 
FREEZE RIP-FLOP. THIS IS SOMETIMES USEFUL TO FREEZE 
A 3A CC MACHINE UNDER CERTAIN ERROR CONDITIONS. 

ONE ADDITIONAL FUNCTION SHOWN IN COMPOSITE DIAGRAM 3 IS 
THE ORING OF THE STOP RIP-FLOP TOGHETHER WITH THE 
FREEZE FLIP-FLOP. THIS SENDS A DC CCiiOITION TO THE MCH. 
THE OR OF THESE TWO STATES IS USED TO INDICATE TO THE 
MCH THAT IT CAN GAIN ACCESS TO A JA CC THAT IS IN THIS 
STATE. OTHERWISE, THE MAINTENANCE CHANNEL CANNOT IN- 
TERPRET THE PROCESSING IN A 3A CC IF THESE CONDITIONS 
ARE NOT MET. 

COMPOSITE DIAGRAM 9 SHOWS THE OPERATION OF THE 1/0 EN- 
ABLE AND DISABLE LOGIC. THIS LOGIC ALLOWS THE 1/0 
CHANNELS TO EITHER BE ENABLED CR DISABLED FROM EITHER 
THE ON-LINE OR THE OFF-LINE 3A CC. THIS DISABLING OF AN 
1/0 CHANNEL IS ACTUALLY PERFORMED BY THE DISABLE FLIP- 
FLOP WHICH INHIBITS THE CLOCKING TO ANY EQUIPPED 1/0 
CHANNEL. NOTE THAT THE OUTPUT OF THE DISABLED FLIP- 
FLOP IS ACTUALLY ORED WITH THE LOCK OFF-LINE RIP-FLOP 
BECAUSE BOTH OF THESE STATES PERFORM THE IDENTICAL 
OPERATION. NOTE THAT FOR MAINTENANCE PURPOSES A MAIN- 
TENANCE STATE SIGNAL PROVIDES THE ABILITY TO OVERRIDE 
THE PURPOSE OF THE LOCK 'OFF-LINE FLIP-FIOP OR DISABLE 
RIP-ROP SO THAT DIAGNOSTICS CAN BE 'CRFORMED ON A 
3A CC THAT HAS BEEN DISABLED OR UVXEO OFF-LINE. 



IT SHOULD FIRST 8E NOTED THAT THE DISABLE FUNCTION IS 
CRITICAL IN ITS OPERATION. THEREFORE, IT IS IMPERATIVE 
THAT AN EXTERNAL SOURCE SUCH AS THE OTHER JA CC NOT BE 
ABLE TO INADVERTENTLY DISABLE THE ON-LINE 3A CC. IN OR- 
DER TO PREVENT THIS, THE STATE KNOWN AS THE "SEMI-DIS- 
ABLE" STATE MUST BE SEQUENCED THROUGH BEFORE THE DIS- 
ABLE RIP-ROP CAN BE SET. THEREFORE. IN ORDER TO DIS- 
ABLE A 3A CC VIA THE MAINTENANCE CHANNR, IT TAKES A 2- 
STEP OPERATION. THE SEMI-OISABLE FLIP-FLOP MUST BE 
SET WITH THE CONTROL LEAD HCOISAO. THEN ON A SOB- 
SEQUENT MCH ORDER THE CONTROL FUNCTION CALLED MCDISBO 
MUST BE EXECUTED 5EF0RE THE DISABLE FLIP-ROP CAN BE SET. 
THE LEAD HD.SDISO PERMITS A 3A CC TO DISABLE ITSELF 
WITHOUT GOING THROUGH THIS TWO STEP SEQUENCE. 

SIMILARLY, ONCE THE DISABLE RIP-ROP HAS BEEN SET, A 
SEQUENCE OF CONTROL OPERATIONS MUST BE PERFORMED TO 
CLEAR THE DISABLE FUNCTION. THIS PREVENTS AN INOPERA- 
TIVE 3A CC FROM ENABLING ITS OWN 1/0 INADVERTENTLY. 
THIS FUNCTION IS PERFORMED BY FIRST THE SETTING OF A 
"SEMI-ENABLE" RIP-ROP VIA A MISCELLANEOUS DECODER 
CROSSPOINT. THEN ON A SUBSEQUENT MICROCYCLE A MISCEL- 
LANEOUS OECODER CROSSPOINT THAT CLEARS THE DISABLE 
RIP-ROP WILL BE PERMITTED IF THE "SEMI -ENABLE" RIP- 
ROP HAS BEEN SET. 

IN ORDER TO PROVIDE MAINTENANCE ACCESS TO TEST THE 1/0 
ENABLE AND DISABLE LOGIC, A CONTROL SIGNAL IS PROVIDED 
FROM THE MCH THAT GATES THE STATE OF THE THREE RIP- 
FLOPS INVOLVED IN THE MCH. 



CIRCUIT OPERATION FOR COMPOSITE DIAGRAMS fl-10 

COMPOSITE DIAGRAM 8 SHOWS THE LOGIC REQUIRED TO HARD- 
WARE INITIALIZE THE 5A CC IN THE EVENT OF A MAINTENANCE 
RESET FUNCTION (MRF). THE SOURCES OF MRF'S AS WELL AS 
THE FUNCTIONS THAT ARE PERFORMED WHEN AN MRF OCCURS 
ARE DESCRIBED BY THE INDIVIDUAL NOTES ATTACHED TO EACH 
OF THE LOGICAL GATES SHOWN IN COMPOSITE DIAGRAM 8. 
NOTE THAT ALL MRF'S WITH THE EXCEPTION OF ONE DO ESSEN- 
TIALLY THE SAME FUNCTIONAL OPERATION. THEY SET THE MRF 
RIP-FLOP, AND THE MRF FLIP-FLOP IN TURN INITIALIZES A 
NUMBER OF KEY FLIP-FLOPS IN A 3A CC. IN AOOITION, THE 
SIGNAL THAT INITIATES THE WF, AND HENCE. SETS THE MRF 
FLIP-FLOP, IS USED TO OIRECTLY INITIALIZE THE 3A CC CLOCK 
TO CLOCK PHASE P3. WHEN THE SOURCE OF THE MRF BECOKS 
INACTIVE, THE CLOCK IS ALLOWED TO START. THUS STARTING 
AT P3, THE CLOCK WILL GO THROUGH CLOCK PHASES PO, PI, 
AND P2 BEFORE THE HFR RIP-FLOP IS CLEARED. AT THAT 
POINT IN TIME THE 3A CC IS "HARDWARE INITIALIZED" AND A 
SEQUENCE OF MICROCOOE WILL TAKE OVER TO CONTINUE 
INITIALIZATION. THE STARTING AXRESS OF THIS SEQUENCE 
OF MICROCOOE IS JAMMED INTO THE MAR BY ONE OF THE OUT- 
PUTS OF THE MRF RIP-R.OP. THIS STARTING MICROCODE 
AOORESS FOR THE MRF INITIALIZATION IS (0277). 

THE MRF INPUT FROM THE MAINTENANCE CHANNEL (MCH) PER- 
FORMS ONE ADDITIONAL FUNCTION. IT SETS A FLIP-FLOP 
CALLEO IMRFMCH. THE PURPOSE OF THIS FLIP-FLOP IS TO 
PREVENT A fRF ORIGINATED FROM THE THE MAINTENANCE CHAN- 
NEL FROM BEING RETURNED IMMEDIATELY TO THE MAINTE- 
NANCE CHANNEL, AMO HENCE, INITIALIZING THE SOURCE OF THE 
MRF. NOTE THAT THE IMRFMCH RIP-ROP WILL BE CLEARED 
BY A MISCELLANEOUS DECODER CROSSPOINT SIGNAL ACTIVATED 
WITHIN THE MICROCODE INITIALIZATION SEQUENCE. 

ANOTHER CCWENT ABCJT THE SOURCES OF AN MRF IS THAT THE 
MRF ORIGINATING FROM THE RESET -CIRCUIT KEY OF THE 3A CC 
CONTROL PANEL, ALTHOUGH IT PERFORMS THE SAME INITIALI- 
ZATION HARDWARE SEQUENCE, IS HANDLED SLIGHTLY DIFFERENT 
BY THE MICROCOOE INITIALIZATION. THAT IS, WHEN A RE- 
SET-CIRCUIT FUNCTION OCCURS, IT SETS RE RESET-CIRCUITS 
FLIP-FLOP AS SHOWN ON COMPOSITE DIAGRAM 2. THE FLIP- 
ROP IS TESTED BY THE MICROCOOE DURING ITS INITIALIZA- 
TION SEQUENCE. IF IT IS FOl'NO TO BE SET THE MICRO- 
PROGRAM CONTROL, TRANSFERS TO THE PANEL-HALT LOOP GIVIfG 
CONTROL TO THE 3A CC PANEL FUNCTIONS. ALL OTHER MRF'S 
BYPASS THIS PANEL-HALT LOOP. THEY WILL USUALLY TEST 
THE ISC BITS IN THE SYSTEM "oTATUS (SS) REGISTER TO DE- 
TERMINE WHAT TYPE OF INITIALIZATION IS TO TAKE PLACE. 
THAT IS, 1) WHETHER THE « CC INITIALIZING IS TO BE PUT 
ON-LINE, OR 2) TO STOP-ANO SWITCH IN AN ATTEMPT T HAVE 
THE OTHER 3A CC GO ON-LINE, OR 3) TO TRANSFER TO AN I R 
(INITIALIZATION PROGRAM LOAD) SEQUENCE THAT WILL RELOAD 
THE CONTENTS THE MAS IN AN ATTEMPT TO ESTABLISH A GOOD 
PROGRAM STORE FROM WHICH TO EXECUTE CODE. 

THIS DECISION. WHETHER TO INITIALIZE THE ON-LINE 3A CC 
OR TO STOP-AND-SWITCH TO THE OFF-LINE, IS PERFORMED BY 
MICROCOOE IN THE INITIALIZATION SEQUENCE OF THE MRF 
FUNCTION. HOWEVER, THERE ARE OTHER CASES WHERE THE 
HARDWARE ITSRF DETtRHIN 3 THAT A STOP-AND-SWITCH FUNC- 
TION IS THE ONLY VIABLE METHOD OF RECOVERING THE SYS- 
TEM. THIS FUNCTION IS ACTIVATED WHENEVER BITS 
THROUGH 9 OF THE ERROR REGISTER (ER) ARE SET AND THE 
BLOCK HARDWARE CHECK BIT IS NOT SET. THESE ERRORS ARE 
KNOWN AS FATAL ERRORS AND WILL INITIATE A STOP-AND- 
SWITCH FUNCTION. SIMILARLY, IF THE PROGRAM TIMER HAS 
REACHED THE FIRST TIME-OUT COUNT (BIT 14 OF Tl»l) A 
STOP-AND-SWITCH FUNCTION WILL OCCUR. AS SHOWN, BOTH 
OF THESE FUNCTIONS THAT STOP-AMD-SWITCH ARE ORED TO- 
GETHER AND WILL ALWAYS CAUSE A STOP-ANO-SWITCH TO OC- 
CUR UNLESS A GIVEN 3A CC IS LOCKED ON-LINE. IN THIS 
CASE, THE ONLY ALTERNATIVE IS TO INITIALIZE THE ON-LINE 
MACHINE. NOTE ALSO THAT THE SOFTWARE IS GIVEN THE CA- 
PABILITY OF PERFORMING THIS STOP-AND-SWITCH FUNCTION IF 
IT HAS DETERMINED THAT AN INVALID SYSTEM STATE HAS OC- 
CUREO, AM) THEREFORE, A STOP-AND-SWITCH IS REQUIREO. 
THIS STOP-AND-SWITCH FUNCTION IS INPUTTED ON THE SAME 
NET AS THE FIRST PROGRAM T l€R TIMEOUT ON THE NET 
MD.STSUO (SEE NOTE 7). AS INDICATED IN COMPOSITE DIA- 
GRAM 8, WHEN A STOP-ANO-SWITCH FUNCTION OCCURS "HREE 
MAJOR OPERATIONS OCCUR: 1) THE SWITCH SIGNAL IS SENT TO 
THE MAINTENANCE CHANNEL; 2) (HE STOP FLIP-FLOP IS SET: AND 
J) THE MICROINTERPRET (MINT) RIP-ROP IS CLEARED. THE 
SETTING OF THE STOP RIP-FLOP IS USED TO KEEP THE 3A CC. 
THAT HAS JUST TERMINATED INSTRUCTION EXECUTION. IN A 
STATE WHERE IT CAN BE EASILY INTERROGATED BY THE NEWLY 
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COMPOSITE DIAGRAM II 

SYSTEM STATUS PANEL 

INTERFACE TO THE LOCK 8 ITS 

AND THE MRF LOGIC 



THIS SIGNAL INPUTS 
OIRECTLY INTO MRF LOGIC 
(SEE SHT B7GH) 



IST25.00 



25.0HB 



J- 



—TL^j-TL 







Oi 



O* 



Ji 



CLEAR — I 
COUNTER 







SYM NO. 22 

(06-06) 
P/l FA 1034 



®" 



ES.UJNO ' 



■ | 



I ■ 



© 




■2 BIT 

BINARY 
COUNTER 



EZ.LiiNO 



22 

w 



S ! UN C BIT ' 

*- m OF SS' 

1 CI 

p/a FS 5 I J L J 
(SEE SHT V_/ \-S 

B5GF) V | 

sslBnoa ~ 
S»— L— / ' ' 

TO MRF 
LOGIC 
(SEE SHT B7GG) 



ES.L0FO 



W 



— •] |»— v» 



TIMING DIAGRAM OF LOCK ON-LINE ANO LOCK OFF-LINE FUNCTIONS 
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CIRCUIT OPERATION 

COMPOSITE DIAGRAM 11 SHOWS THE SYSTEM STATUS PANEL INTERFACE 
FOR TYT: LOCK FUNCTIONS ANO THE MRF FUNCTION. ALL OThtfl COM- 
MUNICATION WITH THE SYSTEM STATUS PANEL IS PERFORMEO OVER A 
STANDARD l/t SERIAL CHANNEL. IF A MRF IS INITIATEO BY THE SYS- 
TEM STATUS PANEL, A SINGLE PULSE ENTERS VIA THE TRANSFORMER 
SHOWN ON SYMBOL 21, ANO THIS IN TURN, PULSES THE INPUT TO THE 
MRF LOGIC AS SHOWN IN COMPOSITE DIAGRAM 8 ANO AS SUCH OPERATES 
THE SAME AS ALL OTHER MRF SOURCES. 

IF THE SYSTEM STATUS PANEL IS TO LOCK A 5A CC ON-LINE, IT PULSES 
WITH A POSITIVE POLARITY PULSE AS SHOWN ON THE TRANSFORMER INPUT 
CN SYMBOL 21. THIS POSITIVE PULSE, IN TURN. RESULTS IN THE NET 
SSPF«NO TO BE ACTIVE ANO THE OTHER NET SSPF0FO TO BE INACTIVE. 
THE SSPF0NO SIGNAL IS JUST OOOBLE INVERTED THROUGH SYMBOL 22 ANO 
PERFORMS A OIRECT SET FUNCTION ON THE LOCK ON-LINE FLIP-FLOP IN 
THE SS REGISTER. MOTE THAT THE LOCK ON-LINE FUNCTION THAT 
INPUTS INTO THE TRANSFORMERS IS PROVIDED BY A STEADY STREAM OF 
PULSE INPUTS. IF THIS STREAM OF INPUT PULSING TERMINATES, THE 
2-BIT BINARY COUNTER IN SYMBOL 22 STOPS BEING HELD CLEAR BY 
THE LOCK ON-LINE FUNCTION. THIS TIMER WILL TIME-OUT IN 
APPROXIMATELY 50 TO 75ms ANO WILL THEN CLEAR THE LOCK ON- 
LINE FUNCTION. THE LOCK OFF-LINE FUNCTICN WORKS IN A 
SIMILAR MANNER EXCEPT THAT A NEGATIVE POLARIT* PULSE 
TRAIN IS REOUIREO TO THE INPUT OF THE TRANSFORMER IN SYMBOL 
21. THIS IN TURN CAUSES THE NET SSPF0FO TO BE ACTIVE ANO 
THE NET SSPF0NO TC BE INACTIVE. THE RESULT IS TO SET THE 
LOCK OFF-LINE FLIP-FLOP. SIMILARLY, IF THE NEGATIVE PULSING 
ON THE LOCK OFF-LINE INPUT TO THE TRANSFORMER STOPS, THE 
2-BIT BINARY COUNTER IN SYMBOL 22 WILL TIME OUT ANO CLEAR THE 
LOCK OFF-LINE FUNCTION. TO GUARANTEE THAT LOCK ON-LINE 
ANO LOCK OFF-LINE CANNOT OCCUR SIMULTANEOUSLY, THE OUTPUT OF 
THE LOCK OFF-LINE FLIP-FLOP IS USEO TO CLEAR THE LOCK OFF- 
LINE FLIP-FLOP WITH THE CONTROL NET EZ.IiFO. 
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PART OF FS 7 

CONSOLE FUNCTIONS 
( INCLUDING PROCESSOR INITIALIZATION HARDWARE) 

COMPOSITE DIAGRAM 12 

TRANSFORMER INSULATION OH EXTERNAL INTERRUPTS 




CIRCUIT OPERATION 

COMPOSITE DIAGRAM 12 SHOWS THE TRANSFORMERS THAT ARE USED TO 
ISOLATE EXTERNAL INTERRUPT INPUTS FROM THE INTERRUPT SET REGIS- 
T31 INPUTS. NOTE THAT THE INPUT TRANSFORMERS A THROUGH E ARE 
PRESENTLY USEO ANO F THROUGH K ARE SPARE AND AVAILABLE FOR 
GROWTH. ALSO TRANSFORMERS A ANO B HAVE TMEIR OUTPUTS TIED 
TOGETHER TO SET THE SAME BIT OF THE IS REGISTER. AS INDICATED, 
THIS RESULTS IN HAVING THE EVEN NUMBERED TTY CONTROLLERS AND 
THE INTERRUPT FROM TAPE UNIT TO SET BIT 10 OF THE IS REGIS- 
TER. SIMILARLY, THE INTERRUPT FROM THE 000 NUMBERED TTY 
CONTROLLERS ANO TAPE UNIT 1 SET INTERRUPT RIT 11. INTERRUPT 
TRANSFORMER E IS USED ONLY FOR TEST PURPOSES ANO SETS IN- 
TERRUPT BIT 0. IT IS USUALLY USED FOR TEST SET CONNECTIONS 
THAT SET THE HIGHEST LEVEL INTERRUPT TO PERFORM UTILITY 
FUNCTIONS VIA AN INTERRUPT MODE. 



2z£,-«> ? 



THIS SIGNAL IS THE 
"OR" OF EXTERNAL 
INTERRUPT FRO" 
EITHER THE EVEN 
NUMBERED TTY'S OR 
TAPE UNIT 0. WHEN 
ACTIVE THIS SIGNAL 
SETS BIT 10 OF THE 
IS (SEE SHT B5GE) 



THIS SIGNAL IS THE 
"OR" OF EXTERNAL 
"4T£RUPT FPOK 
EITHER THE ODD 
NUMBERED TTY'S OR 
TAPE UNIT 1. WHEN 
ACTIVE THIS SIGNAL 
SETS BIT 11 OF THE 
IS (SEE SHT B5GE) 



THIS SIGNAL IS AN 

EXTERNAL INTERRUPT 

FRO* UT'LITY HARWWC 

IT IS ONLY USED FOR 

TEST OPERATIONS. 

IT SETS BIT OF THE 

IS. 



m 







SPARE 

(NOT PREWIRED TO INPUTS 
OT IS REGISTERS) 
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CW8SITE DIAGRAM 12 
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PART OF FS 8 

CLOCK. PROGRAM TIMER AND TIMING COUNTER 
INTERCONNECTIPJ AND FLOW DIAGRAM 



notes: 

1. leads shown cfu\s> funct13n as either outputs or 
inputs (01). all 0ff-page referencing will be 
sh0wn on output lead. 

2. f«w to-ano from-fielo oecooing assignments see 

NOTE }12. 
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SYMB3L N0. 1 

CRYSTAL OSCILLATOR 

CRYS 0SC 

OC-29 

FB486 

A 



SEE COMPOSITE DIAGRAMS 1,2 



0SC1 



I 



SYnBSL N0. 5 

1/0 TIMING 

I0TIM 



SEE COMPOSITE OIAGRAMS 1,2 



SYMBOL N0. 2 

TEST INTERVAL' TIMING SOURCE 

TTM0 

06-29 

FB486 

B 



SEE C0MP0SITE DIAGRAMS 1 ,4 



MCTTM0CO 



5 



5 
I 

z 
§ 
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SYMBOL N0. } 

4 PHASE CLOCK 

CL0CK 

06-M 

FA1025 

A 



SEE COMPOSITE OIAGRAMS 1,2,4 
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SYMBOL N0. 4 

PR0GRAM TIMER ANO TIMING COUNTER 

PT.TC 

02-24 

FA10JJ 

A 



SEE C0MP0SITE OIAGRAMS 1 ,? 
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PART 0F FS 8 

INTERCONNECTION ANO FLOW DIAGRAM 
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3A CENTRAL CONTROL 
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BELL LABORATORIES SOHC9O0-0I 
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H 
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PART OF FS 8 



H 



SYMBOL/LEAD DESIGNATION 
HNFMON1C DFFINIT1QN 



8R0OO0-BR0150 

CI. 200 

CI 53. 40 

C19.20 

ER.CLKO 

EZ.8TC0 

GB00O-GB15O 

ICC1 

I0.P01 

I0.P11 

I0.P21 

10.P31 

IST1.250 

IStVO.OO 

IST25.00 

IST3.00 

MCHG8000-MCHG8030 

MCMB.MCO 



HCTGCLKO 
MCTTMOCO 
MD.BRPTO 

MO.BRTIO 

MD.SBTCO 

no.sTsuo 

MD.ZPTO 
MOINCPRO 
MDINCTCO 
MRFSTP30 

HSPHO 

MS010 

MS020 

MS030 

MS070 

0SC1 
PT.MRFO 



BITS 0-15 OF THE BR REGISTER (COPY 0) 

CLOCK PULSE OF 1.2 USEC 

CLOCK PULSE OF 153.* USEC 

CLOCK PULSE OF 19.20 USEC 

CLOCK ERROR 

ENABLE ZEROING OF BLOCK TIMER CHECK 
FLIP-FLOP 

BITS 0-15 OF THE GATING BUS 

OUTPUT OF CC FLIP-FLOP IIC1 

PO CLOCK TO THE 10 CHANNELS — """-■ 

P1 CLOCK TO THE 10 CHANNELS 

P2 CLOCK TO THE 10 CHANNELS 

P3 CLOCK TO THE 10 CHANNELS 

1.25 MILLISECONO INTERRUPT SET INPUT 

10-M1LLISEC0N0 INTERRUPT SET 

25-H1LLISEC0NO INTERRUPT SET 

5-HILLISECONO INTERRUPT SET 

GATED OUTPUTS OF CLOCK PHASES P0-P3 TO 
MAINTENANCE CHANNEL SHIFT REGISTER 
(HCHTR) (SEE MCMB.MCO BEL" 1 ".) 

MCA CONTROL. LOAD THE MISC. BITS 
REGISTER INTO THE MCA SHIFT REGISTER 
(HCHTR) 

TOGGLE THE CLOCK SIGNAL 

TEST MODE CONTROL FOR CRYSTAL OSCILLATOR 

MISC. DECODER CONTROL. GATE THE BR(»-15> 
TO THE PT REGISTER (BITS S-15 OF TI) 

MISC. DECODER. GATE BR REGISTER TO THE 
TIMING REGISTER 

MISC. DECODER. SET BLOCK TIMER CHECK BIT 
(BIT 3 OF THE SS) 

MISC. DECODER CONTROL. STOP 3A CC ANO 
SWITCH TO THE OTHER 3A CC 

MISC. DECODER. 2ER0 THE PROGRAM TIMER 

MISC. OECOOER. INCREMENT THE PRE-SCALER 

MISC. DECODER. INCREMENT THE TC 

CENTRAL CONTROL MAINTENANCE RESET 
FUNCTION (MRF) SET CLOCK TO PHASE P3 

PARITY HIGH OF MAINTENANCE STATE 
REGISTER 

BIT 1 OF MAINTENANCE STATE REGISTER 
(CLOCK TEST) 

BIT 2 MAINTENANCE STATE REGISTER (CLOCK 
TEST) 

BIT 3 MAINTENANCE STATE REGISTER (CLOCK 
TEST) 

BIT 7 MAINTENANCE STATE REGISTER 
(ACTIVATE MY STORE) 

OUTPUT OF CRYSTAL OSCILLATOR 

PROGRAM TIMER TIMEOUT. INITIATE A 
MAINTENANCE RESET FUNCTION 



CLOCK. PROGRAM TIMER ANO TIM1KG COUNTER 



SYHRm /I FAD DESIGNATION 



M NEMONIC 
POO 
P01 
P10 

P11 

P21 

P31 

SSBTCOA 

SSCCOA 

STPCLKO 

SOERCIO 

SOMSO 

TMKOA 



DEFINITION 

CLOCK PHASE PO (GROUND ACTIVE) 

CLOCK PHASE PI (POSITIVE ACTIVE) 

CLOCK PHASE PI (GROUND ACTIVE) 

CLOCK PHASE PI (POSITIVE ACTIVE) 

CLOCK PHASE P2 (POSITIVE ACTIVE) 

CLOCK PHASE P3 (POSITIVE ACTIVE) 

BLOCK TIMER CHECK BIT (BIT 3 OF THE SS> 

CENTRAL CONTROL 8IT (BIT 12 OF THE SS) 

STOP CLOCK CONTROL 

MY MAIN STORE BUS ERROR SIGNAL C INPUT 

MAINTENANCE STATE (PH OF MS) TO MY STORE 
(ENABLE I/O CHANNEL FROM OTHER CC) 

PANEL TEST MODE REVERSAL KEY 



3A CENTRAL CONTROL 



DUG SIZE 

a 



ISSUE 
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■ Woz/74 









SYMBOL NO. 1 

CRYSTAL OSCILLATOR 







EOPT 




DESIG 


LOC 


COOE 


11 




■ ■»■ 


._- — 


CRTS 


OSC 


06-Z9 


FB4S6 


LEAD 






OESIG 


FUNC 


TERH. 


DESTINATION 


— — - 


.... 


»■■■■ 


■!■■■»■ 


OSC1 





013 


8/3 


3T058F 


GRD 


200 






GRO 


2G0 






GRD 


OGD 






GRO 


219 




3V05tF 


PWR 


019 






PWR 


000 




5V061A 


PWR 


210 






PWR 


010 





ELEH 
I DENT 



QPT 



CP INFO 



NOTE 



203 
203 

203 
203 
203 

203 

203 
203 



TERM. 
HOD 



0SC1 
GRD 



GRD 
•3 



LOC 



2G5 
261 



2G1 



2G1 
2G5 

2G4 



DESIG 
CLOCK 



EQPT 
LOC 



06-31 



LEAD 
DESIG 



FUNC TERM. 



DESIG 
TTMO 


EOPT 
LOC 

06-29 


CODE 
FB4S6 


, - " 


, i • 


FS INFO 



SYMBOLS). 2_ 

TEST INTERVAL TIMING SOURCE 



ELEM 
I DENT 



OPT 



LEAD 

DESIG FUNC TERM. DESTINATION 



NOTE 



TERM. 
MOO 



CP INFO -- 

LOC 



HCTTMOCO 



21* 



8/3 



TTMOCO 



2G4 



MCHG8020 OT 
MCHGB030 OT 
MCM8.MC0 1 



MCTGCLKO 
MCTTMOCO 
MRFSTP30 



HSPHO 
MS010 

MS020 
MS030 
HS070 

0SC1 I 

POC 

P01 01 



104 
204 
007 

001 
002 

008 

202 

206 
301 

101 
201 
106 

219 

209 
318 



P10 009 

1 207 
P11^ 01 111 



P21 01 018 



SY MBOL NO, 3 

4 PHASE CLOCK 



OESIG 
CLOCK 



EOPT 
LOC 



06-31 



LEAD 
OESIG 



H 



CI. 200 
CI 53. 40 

C19.20 



ER.CLKO 
I0.P01 



I0.P11 



FUNC TERN. 

309 
101 
203 



003 

3 

208 
305 
302 

103 



CODE 
FA1025 

rS liifO j->— WI- 
DEST I NAT I ON 



ELEM 
IOENT 



NOTE 



OPT 



— •• C? IXFC -— 



TERH. 
MOO 

MTIO 

INVA1 

CTR70 




01 



107 
218 



01 010 



HCHGBOOO OT 005 
HCHG8010 OT 304 



9/1 
8/4 

4/1.4/3 
8/4 

TO CONN CKT 

5/2 

TO CONN CKT 

8/5.10/2 

10/6.10/10 

TO CONN CKT 

5/2 

5/2 



P30 
P20 

INVAIO 

CTR20 

CTR90 

CTR60 



202 
202 



GPOO 
GP10 



LOC 

7A5 
6H6 
7H4 

7H2 

3H8 
3K6 

6A6 
8H4 
7H1 

7H6 



4H7 
3H1 



3H4 



5H0 
5H1 



P31 



01 211 



STPCLKO I 



300 



S0E«Cii OOo 

SOMSO 306 

3T0SSF GRO OGO 

GRO 319 

GRO 200 

GRO 2GD 

3VG0631B GRO 102 

GRO 205 

GRD 200 



GRO 307 

3VG0631T GRO 217 

GRD 212 

GRD 319 

GRO 017 

GRO 012 



3V05SF 



GRO 114 

GRO 314 

PWR 119 

PUR 000 



SYMBOL NO. 3 

4 PHASE CLOCK 

CODE 
FA1025 



PART OF FS 8 

CLOCK. PROGRAM TIHER ANO TIMING COUNTER 
(CONT) 



ELEM 
IOENT 



OPT 



FS INFO 



CP INFO 



DESTINATION 

5/2 
5/2 
9/4 

9/4 
8/2 
7/19 



5/4 
5/13 

5/12 
5/11 
5/7 

1/1 

1/1 

1/2.1/3 

1/4.1/5 

1/6.1/8 

1/11,1/13 

4/1.4/3 

1/2.1/3 
1/8 

1/4.1/6 
5/3.6/1 
6/2.9/1 
9/4 

1/1.1/4 

1/6.1/8 

1/9.4/1 

4/2.4/3 

6/1.6/2 

6/3.6/4 

9/1 

1/1.1/5 

1/8.1/11 

4/1,4/2 

4/3.6/1 

6/2.6/3 

7/19.9/1 

9/4 

9/4 

b!Z 

TO CONN CKT 



NOTE 



202 
202 



202 



TERH. 
MOO 

GP20 
GP30 
CH30 

CH40 

TTMOCO 

CCTO 

INITO 

INV8I0 

CMOO 

CM10 
CH20 
RESO 

OSCIO 

POO 

P0A1 



P10 



TCT1 

piai 



P2A1 



LOC 

5H1 
5H2 
5A0 

2A5 
6A4 
SA5 

2A3 

6A8 
5A3 

5A5 

5A4 
6A7 

2A4 
3H2 
3H0 



3H4 



8A1 
3H3 



3H5 



203 

203 
203 
203 



GR0102 
GR0205 
GRO 



2H1 

2H1 



2i)3 
203 



GRD307 
6R0217 
GR0212 

GRO 

GRD017 

GR0012 

GR0114 
GR0314 
•3 

♦J 



2H0 
2H0 
2H0 



2H1 
2H1 



2H1 
2H0 



OESIG 
PT.TC 



EQPT 
LOC 



02-24 







G8020 


OT 






G8030 


OT 






GB040 


OT 


P3A1 


3H7 










G8050 


OT 






G8060 


OT 






G8070 


OT 






GB080 


OT 






G8090 


OT 


STPCLKO 


2A1 


G8100 


OT 


P£S!3 


fc<47 


G9H9 


OT 


INVSOO 


6H8 


G8120 


or 


GRO 




G8130 


OT 


GRO 




GB140 


OT 




GB150 


OT 


GRO 




iCCl 






LEAD 

DESIG FUNC TERM. 



102 
300 

302 

002 
010 
210 

110 
310 
Oil 

211 
111 
311 

112 
312 
013 

213 

117 
317 

Oli 
218 
009 

309 
202 
318 

lit 
105 
207 

007 
306 
106 

206 
006 
305 

315 
115 
215 

015 
214 
014 

313 

113 
IC 

004 
201 
204 



3RO0OO 
8R0010 

8R0020 
BR0030 
8R0040 

8R0050 
8R0C60 
BR0070 

BR0080 

BR0090 
8R0100 

8R0110 
BR0120 
8R0130 

BR0140 
BR0150 
C153.40 

C19.20 

EZ.8TC0 

F204L903 



F204R30C 
GBOOO OT 
G8010 OT 



IST1.230 

IST10.00 
1ST25.00 



1ST5.00 

MD.BRPTO I 

HO.BRTIO I 

HD.SBTCO I 

HD.STS.IO OT 

M0.2PT0 I 



HOINCPRO I 

HOINCTCO I 

PT.HRFO 

SSBTCOA I 

SSCCOA I 

THKOA i 



T 



SYMBOL NO. 4 

PROGRAM TIHER ANO TIMING COUNTER 



CODE 
FA1033 

FS INFO - 



ELEM 

IDENT 



308 
001 
116 

209 
008 
016 

109 
316 

208 

019 
219 
108 



DESTINATION 



2/4 
2/4 

2/4 
2/4 
2/4 

2/4 
2/4 
2/4 

2/3 
2/3 
2/3 

2/3 
2/3 
2/3 

2/3 
2/3 
8/3 

8/3 

5/11 

1/13 

1/13 

2/4 

2/4 

2/4 
2/4 
2/4 

2/4 
2/4 
2/4 

2/3 
2/3 
2/3 

2/3 
2/3 
2/3 

2/3 
2/3 
7/3 

TO CONN CKT 

TO CONN CKT 

7/22 

TO CONN CKT 

TO CONN CKT 

1/10 

1/12 

1/12 
1/12 
1/14 

1/12 
1/12 
7/19 

3/11 
5/10 
7/1 



NOTE 



202 
202 

202 

202 

202 
202 
202 

202 

202 

202 



202 
202 

IS! 



OPT 



CP INFO 



TERH. 
HOD 



LOC 



GRD102 2H6 
CLR.C100 7A7 
TC250 7H5 



T125 

SROOO 
BR010 

RR020 
JW39 
8R040 

BR050 

8R060 
BR070 



7H0 
5A6 
5A5 

5A3 
3A2 

4A6 

4A4 
4A3 
4A1 



BR080 3A6 

8R090 3A5 

BR 100 3A3 

BR110 3A2 

BR120 2A1 

BR130 2A6 

BR140 2A5 

BR150 2A4 

C154I0 9A7 

C19I3 6FI 

CLR.BTCO SG5 

F204L90 2A3 

F204R30 2A3 

TC. GBOOO 5G6 

TC.GB010 3G5 

TC.GB020 5G3 

TC.G3030 5G2 

TC.GB040 4H6 

TC.GB050 4H4 

TC.G3060 4H3 

TC.GB070 4H1 

PT.GB080 3G6 

PT.GB090 3G5 

PT.GB100 3G3 

PT.GB110 3G2 

FT.GB120 2Ht 

PT.6B130 2H7 



PT.GB140 
PT.GB150 
CC1 



2H5 
2H4 

2H1 



11.250 7H2 
110.00 7H6 
125.00 7H4 



15.00 7HJ 

BR.PTIO 6C1 

BR.TIIO 6C1 

CL.TT010 8A2 

STP.SWO 2H5 

CLR.PTIO 2A4 

1NCPSCI0 6F1 

INCTCIO 5A7 

THD.INTO 2H4 

BTC10 2A2 

CCIO 2A1 

INHPTIO 2A2 



SYMBOL NO. 4 (CONT) 

PROGRAM TIHER ANO TIHING COUNTER 



DESIG 
PT.TC 



EQPT 
LOC 



02-24 



COOE 
FA1033 

FS INFO - 



ELEH 
IDENT 



OPT 



CP INFO 



LEAD 
DESIG 



FUNC TERH. 



OESTINATICN 



3T054C GRO 2G0 

3T054C GRO OGD 

GRO 200 



JV054C 



GRO 319 
PWR 000 
PWR 119 



NOTE 

203 
203 
203 

203 

203 
203 



TERH. 
HOD 

GRO 
GRO 
GRO 

GRO 

♦3 

♦3 



LOC 



SYMBOL__NO_._J_ 

I/O TlHiNG 



DESIG 
IOTIH 



EQPT 
LOC 



06-29 



COOE 
FB486 

FS INFO 



ELEH 
IOENT 



OPT 



CP INFO 



LEAO 

DESIG 



FUNC TERH. 



001 

004 

I0.P11 I 209 

I0.P21 207 



I0.P31 205 



HRFSTP30 1 002 



DESTINATION 



8/3 

10/2.10/3 

10/4,10/6 

10/7,10/8 

10/10,10/11 

10/12 

TO CONN CKT 

10/2.10/3 

10/4.10/6 

10/7.10/8 

10/10.10/11 

10/12 

TO CONN CKT 

7/19 



NOTE 



TERM. 
HOD 

I0P31B 
I0P218 
P1B1 

I0P21A 



I0P31A 



INITO 



LOC 

2G7 
2G6 
2A6 



2G7 



2A6 
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SYH80L13) 12 3 4 5 



3A CENTRAL CONTROL 



DWG SI2E 
C2 



ISSUE 

AA 



BELL LABORATORIES 



SD-1C900-01 
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CRYSTAL CONTROLLED 
OSCILLATOR 
(26.6240 ml) 



SYM NO. 1 

(06-29) 

P/0 FB486 



I0.P11 



o 



DELAY LINE ELEMENT 

USEO T0 GENERATE 

PRECISE 1/0 CLOCK PHASE 



SYH NB.5 

(06-29) 

P/j FB486 




PART OF FS 8 

CL0CK,PR0GRAH TIMER AND TIMING COUNTER 

COMPOSITE DIAGRAM I 

FUNCTIONAL PARTITIONING OF }A CC TIMING LOGIC 



SYM NO. 2 

(06-29) 

P/0 FB486 



RC CONTROLLED 

OSCILLATOR 

(625HZ) 



10 



CIRCUIT OPERATION 

FS 8 PRC'TES THE BASIC CLOCK TIHINt REQUIRED FOR THE 3 A CC 
THE CLOCK V.IRCUITRY BASICALLY CONSISTS OF A CRYATAL OSCIL" 
tATOR WHICH DRIVES A RING COUNTER. THE RING COUNTER GENERATES 
A FOUR PHASE CLOCK WITH EACH CLOCK PHASE ONE- QUARTER OF THE 
BASIC 150nS HICROCYCLE INTERVAL. THE FOUR CLOCK PHASES ARE 
DISTRIBUTED WITHIN THE 3A CC. THE USES OF THE CLOCK ARE: 

1. TO GATE IN AND OUT OF REGISTERS ASSOCIATED 
WITH MICROPROGRAM STORE. 

2. TO STROBE CHECKS CIRCUITS. 

}. TO PROVIDE AN ACCURATE TIMED INPUT TO COUNTERS 
THAT ARE USEO TO GENERATE VARIOUS TIMED INTERVAL 
FUNCTIONS REQUIRED BY THE 3A CC. 

IN ADOITION TO THE RING COUNTER .THERE IS ALSO A DELAY LINE 
CIRCUIT THAT GENERATES TWO OF THE CLCKS PHASES THAT ARE 
DISTRIBUTED TO THE I/O CHANNELS. THIS CELAY LINE ELEMENT 
ALLOWS THESE TWO CLOCK PHASES 10. P2 AND I0.P3 TO BE GENERATED 
WITH CLOSER TOLERANCES THAN ARE NORMALLY REQUIRED FOR THE 
3A CC CLOCK 

AN RC CONTROL OSCILLATOR IS USED IN CONJUNCTION WITH TEST 
CIRCUITRY TO ALLOW THE 3A CC CLOCK TO 3E STOPPED. WHEN 
STOPPED, THE CLOCK CAN 8E STEPPED THROUGH ITS VARIOUS CLOCK 
PHASES TO INSURE PROPER OPERATION. IN ORDER TO GUARANTEE 
THAT THE CLOCK IS NOT STOPPED FOR AN EXTENDED PERIOD, THE 
RC CONTROL OSCILLATOR GENERATES A TIMEOUT INTERVAL, SO THAT 
IF THE CLOCK STOPS FOR AN INORDINATE AMOUNT OF TIME IT WILL 
AUTOMATICALLY RESTARTED. 

FS 3 ALSO CONTAINS THE TIMING (TI) REGISTER WHICH IS USED 
TO GENERATE ACCURATELY TIMED INTERVALS Su THAT FUNCTIONS 
CAN BE PERFORMED ON A PERIODIC BASIS. IN ADDITION, THE TI 
PROVIDES A BASIC SYSTEH SANITY CHECK IN THE PORTION OF A 
TI KNOWN AS THE PSOGRAM TIMER (PT). THE PURPOSE OF THE PT 
IS TO PROVIOE * iNII!ALIZATION FUNCTION IF IT IS NOT 
PERIODICALLY RESET BY SOFTWARE. THEREFORE, BY INSERTING 
A RESET OF THE PROGRAM TIMER IN VARIOUS STRATEGIC POINTS 
OF MAIN MEMORY COOE, THE BASIC SANITY OF THE SOFTWARE CAN 
P£ CHECKEO. FOR EXAMPLE, IF THE SOFTWARE REMAINS IN A 
TIGHT LOOP OR BRANCHES INCORRECTLY AROUNO CNE OF THESE 
POINTS IN THE COOE, THE PROGRAM TIMER WILL TIME OUT AND AN 
INITIALIZATION WILL OCCUR. 
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CL2CK.PR0GRAM TIMER AND TIMING COUNTER 

COMPOSITE DIAGRAM 3 

5A CC CLOCK PHASE TIMING DIAGRAM 
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notes: 
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1. ALL TIMES GIVEN ARE 

2. THE TYFICAL CLOCK PULSE WIDTH FOR P01.P11.P21 ANO P31 IS 
47*9 ns ANO THE TYPICAL CLOCK PULSE OVERLAP BETWEEN ADJACENT 
CLOCK PHASES IS 15*2 ns. 

5. CLOCK PHASES P01.P11.P21 ANO P31 ARE DRIVEN BY A 1A HIGH POWER 
GATE ANO AS A RESULT HAVE ABOUT A 2 VOLT AMPLITUDE. 

4. CLOCK PHASES POO AND P10 OCCUR ONE GATE DELAY (3-9 ns) 
BEFORE CLOCK PHASE P01 AND P11. THEY ARE ALSO OF THE OPPOSITE 
SIGNAL POLARITY. THEY ARE DRIVEN BY A LOU POWER GATE 

ANO HENCE HAVE ABOUT 1-TOLT AMPLITUDE. 

5. TJI.P01 ANO I0.P11 HAVE THE SAME TIMING AS SHOWN FOR P01 ANO P11. 

6. CLOCK PHASES I0.PO1.I0.P11,r4.R21, ANO I0.P31 ARE 
DEDICATED TO THE lit CHANNELS. 

7. I«.P21 AND tf.PM ARE GENERATED SPECIALY TO PROVIDE HORE 
ACCURATE WIDTH PULSES VIA A DELAY LINE CIRCUIT TO 
PROVIDE IMPROVED MARGINS WHEN OUTPULSING ON THE SERIAL 1/0 
CHANNEL. 
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CIRCUIT OPEhWION 

THE CRYSTAL OSCILLATOR OUTPUT FROM SYMBOL NO. 1 INPUTS INTO 
THE RING COUNTER TO GENERATE FOUR BINARY STATES PRODUCED BY 
FLIP-FLOPS M ANO N. THESE FOUR STATES ARE THEN USED TO SET 
THE FOUR CLOCK PHASE FLIP-FLOPS PO THROUGH P3. THE OUTPUT 
OF "iHESE FLIP-FLOPS ARE BUFFERED TXROUGH A SINGLE GATE ANO 
DISTRIBUTED WITHIN THE 3A CC. BOTH POSITIVE AND NEGATIVE PO- 
LARITY PHASES ARE AVAILABLE OH THE BACKPLANE. THE POSITIVE 
POLARITY CLOCK PHASES P01 . P11 . P21. ANO P31 ARE THE MOST 
COMMONLY USED IN THE 3A CC. FOR THIS REASON, A HIGH POWER 
GATE IS USED FOR THE OUTPUT GATE IN ORDER TO PROVIDE THE 
NEEDED FANOUT. THE TIMING FOR THESE CLOCK PHASES IS SHOWN 
IN COMPOSITE DIAGRAM 3. CLOCK PHASES POO AND P10, WHICH ARE 
THE ONLY NEGATIVE POLARITY CLOCK PHASES USED. ARE USED ONLY FOR 
A COUPLE OF UNIQUE FUNCTIONS. POO CONTROLS THE GATING INTO THE 
RAR ANO P10 CONTROLS THE GATING INTO THE MAR (SEE FS 1). 

THERE ARE ALSO FOUR POSITIVE POLARITY CLOCKS SENT TO THE M» 
CHANNELS. THESE CLOCK PHASES ARE DESIGNATED IAf.POl, I0.P11, 
I0.P21 AND M.HI. THE FIRST TWO OF THESE CLOCK PHASES 
I0.PO1 ANO I0.P11 ARE JUST NORMAL FANOUT PHASES OF THE REGU- 
LAR FO AND PI CLOCK PHASES USED IN A 3A CC. THE OTHER TWO 
CLOCK PHASES I9.P21 ANO I3.P31 ARE SPECIALLY GENERATED BY 
A DELAY LINE CIRCUIT AS SHOWN IN SYMBOL NO. 2. THIS DELAY 
LINE CIRCUIT PROVIDES IMPROVED TOLERANCES ON THE CLOCK 
PHASES PULSE WIOTH FOR THESE TWO CLOCK PHASES. THE PRIMARY 
USE OF THE CLOCK PHASES I3.P21 ANO I0.P31 IS TO GENERATE 
CONTROL TIMING FOR THE OUTPUTTING OF THE BIPOLAR SERIAL DATA 
STREAM USED IN THE SERIAL I/V CHANNELS IN THE 3A CC. 

THE REMAINING CIRCUITRY 'N COMPOSITE DIAGRAM 2 IS USED TO 
CHECK THE PROPER OPERATION OF THE 4-PHASE CLOCK. SYMBOL 
NO. 3 (F9) SHOWS THE ACCESS PROVIDED FOR THE MAINTENANCE 
CHANNEL TO REAO THE sTS-'l OF THE FOUR CLOCK PHASES. SYMBOL 
NO. 3 (01) SHOWS THE CHECK CIRCUIT THAT ENSURES THE PROPER 
OPERATION OF THE FOUR CLOCK PHASES. IN ADDITION, MAINTENANCE 
STATE INPUTS ARE PROVIOED FROM THE MS REGISTER TO SET UP TEST 
CONDITIONS TO CHECK FOR THOSE STATES THAT CANNOT BE ADEQUATELY 
CHECKED BY THE CLOCK CHECK CIRCUIT UNDER NORMAL OPERATION. 
THE OUTPUT OF THE CHECK CIRCUIT IS SENT DIRECTLY TO THE 3A CC 
ERROR REGISTER. IF A CLOCK ERROR OCCURS, IT WILL SET BIT 6 
OF THE ERROR REGISTER. 
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COMPOSITE DIAGRAM 4 
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CIRCUIT OPERATION 

COMPOSITE DIAGRAM 4 (LEFT SICE1 SHOWS ADOITIONAI TEST ACCESS 
CIRCUITRY FOR THE 3A CC 4-PHASE CLOCK. IN ORBER TO COMPLETE- 
LY CHECK PROPER OPERAriON OF THE CLOCK. IT IS NECESSARY FOR 
THE 3A CC TO STOP THE CLOCK IN WE OFF-LINE 3A CC. THIS IS 
PERFORMED BY A MAINTENANCE CHANNEL (MCH) ACCESS TO TK OFF- 
LINE CLOCK WITH THE CONTROL LEAD STPCLKO. WITH THIS LEAO 
ACTIVE THE CLOCK PULSING IS COMPLETELY STOPPED. THEN WITH 
ANOTHER CONTROL LEAO MCTGCLKO, THE MCH IS ABLE TO ADVANCE THE 
CLOCK A PHASE AT A TIME. EACH TIME A CLOCK PHASE IS STEPPED, 
THE ABILITY TO DETERMINE ITS OUTPUT IS PROVIDEO BY THE ACCtSS 
SHOW IN COMPOSITE DIAGRAM 2. 

BECAUSE OF THE CRITICAL NATURE OF THE CLOCK, AN INDEPENDENT 
TIMING SOURCE IS PROVIDEO TO INSURE THAT THE CLOCK IS NOT 
STOPPED FOR AN INOROINATE AMOUNT OF TIME. THEREFORE, AN RC 
CONTROLLED OSCILLATOR (SHOWN IN SYMBOL Nu. 2 ) IS USED TO 
INPUT TO A BINARY COUNTER THAT PERMITS THE CLOCK TO BE 
STOPPED FOR A MAXIMUM OF 24 m». IF THE CLOCK HAS BEEN STOPPEO 
FOR GREATER THAN 24m THIS CIRCUITRY WILL RESTART THE CLOCK 
AUTOMATICALLY. 

ALSO SHOWN IN COMPOSITE OIAGRAM 4 IS A BINARY COUNTER USED 
TO GENERATE A NUMBER OF MISCELLANEOUS CLOCK INTERVALS. 
EACH OF THESE INTERVALS ARE SQUARE WAVES WITH A PERIOD INDI- 
CATED ON THE SIGNAL NAHEO. 



THIS 153.40 ms I HIS 19.2 us 

SQUARE WAVE IS USED T0 SQUARE WAVE IS 
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COMPOSITE DIAGRAM 5 

PROGRAM TIMER AND TIMING COUNTER OPERATION 
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CIRCUIT OPERATION FOR COMPOSITE DIAGRAM 5 

COMPOSITE DIAGRAM 5 SHOWS THE OPERATION OF THE PROGRAM TIMER 
(PT) ANO THE TIMING COUNTER (TC). THESE. TWO TIMERS ARE CON- 
TAINED IN THE REGISTER CALLED THE TI REGISTER. 

TIMING COUNTER 

THE TC PORTION OF THE TI GENERATES ACCURATELY CONTROLLED 
TIMED INTERRUPTS. THERE ARE FOR TIMED INTERRUPTS. EACH 
ONE OF THESE TIME INTERRUPTS GENERATES A 9.^|S FULSE WITH 
AN APPROXIMATE PERIOD OF 1. 251115, 5. 016,10. OB .AND 25. OBIS. 
SINCE THE 5. 10, AND 25BE INTERVALS ARE INTEGER MULTIPLES 
OF THE 1.25«n COUNT, IT IS ONLY NECESSARY TO GENERATE THE 
1 29HS ACCURATELY. THE OTHER THREE CAN BE GENERATED BY 
DOING A BINARY COUNT OF THE 1.25TOS COUNT. FOR THIS REASON, 
THE OUTPUT OF THE 1.25mS COUNT IS INPUTTED INTO BIT 3 OF 
THE TC. THEN BITS 3-7 OF THE TC DO A BINARY COUNT OF THE 
1.25ms PULSE AND THEREFORE, THE 5HS OUTPUT CAN BE GENERATED 
AS THE COUNTER COUNTS UP FROM THROUGH 4, THROUGH 8, 
THROUGH 12. THROUGH 16, AND FINALLY 20. 20 TIMES 1.Z5HS 
GENERATES THE 2OTS COUNT. WHEN THIS HAPPENS, THE ENTTIRE 
TC IS CLEARED AND THE PROCESS REPEATS ITSELF. THE 10ms 
COUNT IS GENERATED BY A TOGGLE FLIP-FLOP ATTACHED- TO THE 
OUTPUT OF THE 5IHS OUTPUT. 

THE I.ZSw COUNT IS GENERATED BY ATTACHING A PRESCALER TO 
THE FRONT ENu OF THE TC. THE PURPOSE OF THE PRESCALER IS TO 
PROVIDE A SMALL ENOUGH GRANULARITY IN THE COUNTING SCHENE TO 
GENERATE AN ACCURATE 1.25"is COUNT. NOTE THAT THE CLOCK IN- 
PUT TO THE PRESCALER IS A 19.Zus SQUARE WAVE. THIS SQUARE 
WAVE IS GENERATED BY THE 3A CC CLOCK ITSELF AS SHOWN IN COM- 
POSITE DIAGRAM 4. THE 4 BITS OF THE PRESCALER ANO THE LOU 
5 3 ITS OF THE TC FORM A BINARY COUNTER THAT COUNTS UP TO THE 
BINARY COUNT 1000001. ■ THIS CORRESPONDS TO DECIMAL COUNT OF 
65 (65 X 19.2=1. 25m«c). ACTUALLY THE CLOCK INPUT IS 
19.1965. THIS ALLOWS THE GENERATION OF AN EXACTLY 1.250H1S 
COUNT WHICH IS GOOD 1U THE ACCURACY OF THE CRYSTAL ITSELF. 
THAT IS. ^E CRYSTAL ACCURACY HAS A PERCENT TOLERANCE OF 
001. THEREFORE, THE 1 . 25H1S PULSE WILL TRACK THIS. WHEN 
THE PRESCALER ANO THE LOW 5 BITS OF THE TC HAVE REACHED 
THE DECIMAL COUNT OF 65, THE 1.25ns COUNT IS GENERATED AND 
THEN THE LOU 5 BITS OF THE TC ANO THE PRESCALER ARE CLEAREO 
AND THE PROCESS IS REPEATED. 

IN ORDER TO PROVIDE TEST ACCESS TO CHECK THE PROPER OPERATION 
OF THE TC, AN INHIBIT INPUT IS PROVIDED FROM THE BLOCK TIMER 
CHECKED (BTC) FLIP-FLOP IN THE SS REGISTER. AS SHOWT THIS 
ALLOWS THE CLOCK INPUT TO THE PRESCALER TO 3E SHUT OFF. THEN 
A MISCELLANEOUS OECODER CONTROL IS PROVIDED TO ALLOU THE IN- 
PUT TO THE PRESCALER TO BE TOGGLED A COUNT AT A TIME. IN 
ADDITION, THE INPUT TO THE TC IS PROVIDED WITH A SEPARATE 
TOGGLE TO MORE EFFICIENTLY TOGGLE THROUGH VARIOUS STATES OF 
THE TC. 

becauseofthe Hummer or w tt m in rriirnnnrnr w nr 

WHICH DERIVES ITS TIMING INPUTS FROM THE TC, A TIME-OUT 
COUNTER IS PROVIDED TO INSURE THAT THE TIMING SIGNALS GENER- 
ATED BY THE TC ARE NOT INHIBITED FOR AN INORDINATE AMOUNT OF 
TIME. UHEN THE BTC FLIP-FLOP IS SET, THIS TIMER BEGINS TO 
COUNT. THIS COUNTER HILL ACTIVATE A SIGNAL THAT UILL CLEAR 
THE BTC 30«« AFTER IT HAS BEEN SET. THEREFORE, IF THE 
TIMING COUNTER IS TO BE INHIBITED FOR AN EXTENDED PERIOD, 
i.e., GREATER THAN 30ms THE BTC FLIP-aOP MUST BE SET 
REPEATEDLY. 

PROGRAJ; TIBER 

THE OTHER PART OF THE PROGRAM TIMER TI REGISTER IS THE PT. 
THF PT PROVIDES A BASIC SANITY CHECK ON THE OPERATION nc THE 
3A CC . IN ORDER TO PREVENT THE PROGRAM TIMER FROM TIMING OUT 
ANb INITIALIZING THE 5A CC, IT IS NECESSARY FOR SOFTWARE TO 
ROUTINELY RESET THE PT. NOTE THAT THIS IS DONE BY PLACING A 
RESET OF THE PROGRAM TIMER IN VARIOUS STRATEGIC SPOTS IN THE 
MAIN MEMORY COOE. THEREFORE, IF THE SYSTEM GOES INTO A 
TIGHT LOOP OR THE CODE INADVERTENTLY BYPASSES A PROGRAM TIMER 
RESET FUNCTION, THE 3A CC WILL INITIALIZE. 

NOTE THAT THE INPUT TO THE PT IS THE OUTPUT OF THE Z5m* COUNT. 
THE PT DOES A STRAIGHT BINARY COUNT OF THIS 25">s. THERE- 
FORE, IF THE PT STARTS IN THE ALL-ZERO STATE, IT TAKES 
APPROXIMATELY 1.6 SECONDS BEFORE BIT 6 OF THE PT IS SET, AND 
5.Z SECONDS BEFORE BIT 7 IS SET. AS INDICATED IN COMPOSITE 
DIAGRAM 5, IF 8IT 6 GETS SET AND THE 3A CC IN WHICH THE PRO- 
GRAM TIMER RESIDES IS ON-LINE, A STOP-AND-SUITCH MESSAGE IS 
GENERATED UHICH UILL INITIALIZE THE OFF-LINE 3A CC. NOTE THAT 
PT CONTINUES TO COUNT AFTER THE STOP-AND-SUITCH HAS BEEN 
GIVEN. IF THE MACHINE TO UHICH THE SWITCH MESSAGE HAS BEEN 
GIVEN DOES NOT COME ON-LINE ANO HENCE RESET THE PT, THE PT 
UILL SET BIT 7 APPROXIMATELY 1 .6 SECONDS LATER AND ANOTHER 
INITIALIZATION SIGNAL UILL BE GENERATED. IN THIS CASE. AN 
INITIALIZATION TO THE 3A CC IN UHICH THE PT IS CONTAINED HILL 
RESULT. IT HILL ATTEMPT TO INTIALIZE ITSELF IN ORDER TO 
ACHIEVE AN ITERATING STATE. 

IF THE PT IS LOCATED IN THE OFF-LINE MACHINE, ANO THE FIRST 
TIME-OUT OCCURS, THAT IS, BIT 6 GETS SET, AN INITIALIZATION 
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CIRCUIT OPERATION (CONT) 

OF THE OFF-LINE 3A CC UILL OCCUR. NOTE THAT THIS INFERS THAT 
ON-LINE 5A CC IS NORMALLY EXPECTED TO SEND A PERIODIC HCH 
ORDER TO THE PT LOCATED IN THE OFF-LINE MACHINE TO PREVENT IT 
TIMING OUT. IN THIS HAY IF THE ON-LINE MACHINE BECOMES COM- 
PLETELY INOPERATIVE, THE PT IN THE OFF-LINE 3A CC WILL INITIAL- 
IZE THE SYSTEM WITHOUT REQUIRING W INDICATION FRCP! THE ONLINE 3A 
CC AS TO ITS INSANITY. 

THE ON-LINE PT IS TYPICALLY SET (LOADED BY SOFTWARE WITH AN 
APPROPRIATE CONSTANT) TO TIME-OUT AHEAD Cf , THE OFF-LINE PT. 
FOR EXAMPLE. 300 TO 400mS IS A TYPICAL TIME-OUT FOR THE 
ON-LINE 3A CC. THE 0FF-t4NE IS NORMALLY RESET TO-ZERO SO THAT 
IT UILL TIME-OUT IN THE 1.6 SECONDS. IN CASE OF A SYSTEM TROUBLE 
THE ON-LINE IS GIVEN ADEQUATE TIME TO PERFORM ITS iNITALIZATION 
BEFORE THE OFF-LINE HAS AN OPPORTUNITY. 

NOTE THAT THE OUTPUT OF THE BTC FLIP-FLOP ALSO INHIBITS THE 
OUTPUT OF THE PT. THAT IS, UHEN THE BTC FLIP-FLOP IS SET, NO 
INITIALIZATIONS CAN TAKE PLACE BY THE PROGRAM TIMER. THIS IS 
NECESSARY SO THAT DURING THE MRF INITIALIZATION PERIOD, * 3A CC 
CAN INHIBIT THE PROGRAM TIMER UNTIL IT REACHES A STABLE SOFT- 
WARE STATE. NOTE AGAIN THAT THE BTC FLIP-FLOP CAN ONLY BE 
SET FOR A MAXIMUM OF 30ms BEFORE IT IS AUTOMATICALLY CLEARED. 
IN ADOITION, THE TEST HOOE KEY ON THE 3A CC PANEL ALLOWS A 
MANUAL INTERVENTION OF THE PT INITIALIZATION FUNCTION. WEN 
THE TEST MODE KEY IS ACTIVE, THE INITIALIZATION CAUSED BY THE 
PT CANNOT OCCUR BUT ALL OTHER TIMING FUNCTIONS OF THE TC, 
NAMELY THE TIME INTERRUPTS, MAY STI LL OCCUR. 
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notes: 

1. leads "--h8un c3uld 5umcti0n as either oftputs br 

INPUTS (81). ALL OFF-PAGE REFERENCING k'TLL BE 
SHAW ON OUTPUT LEAD. 



2. 



FOR "FROM" FIELD AND "TO" FIFLD JECflOING 
ASSIGNMENTS SEE NOTE 512. 
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SYMBOL NO. 2 

MCHTR 21-11 

MCH21-11 

02-28 
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A 
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SEE COMPOSITE DIAGRAMS 2,3,7 
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, MCSSD0,SXM[T03 



(2 LEAPS) 



• SEE NOTE 3 
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SYMBOL NO. 3 

MCHTR 10-00 

MCH10-00 

02-29 

FA1035 

A 



SEE CBHPgSITE DIAGRAMS 2,4,7 



T 



5VG0229T, 
3VG0229B 



HTHZCH1 
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SYMBOL NO. 4 

MCH CONTROL 

MCHCNTRL 

02-27 

FA1037 

A 



|i m r j m m m fi f > m r ( m m m i 



3VG02278 



SEE COMPOSITE DIAGRAMS 2.3,7.9 
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PART OF FS 9 :•;-►># 

INTERCONNECTION ANO FL0M D. vGRAM 



6 



f - in tn - tji 



T 













1 1 



m 









S 









HNQJQtUC QSEMIUQN 



BROO0O.BROO1O 

C1.200 

ERMCHMRO 

ERMCHPTO 

SSWITCHO 

GBPHO 

GSPLO 

GBOOO-GB190 

IMCG8070-IMCG8010 

LDMIRHO 

LDMIRLO 

MANKO 

MCDISAO 
MCOISBO 
MCENOCKO 

MCER.HCO 
MCH.MRFO 

MCHGBPHO 
MCHGSPLO 

MGHGB000-MCHGB190 
MCTON 

MCWOP 

HCHOO 

MCHRSTO 
MCHSOP 

MCHSOO 

MCHSHFTO 

HCHTROOO 

MCHTRHQ 

mchttogo 
noeon 

mcldmaro 

MCMB.MCO 
MCSSMCHO 



BITS 00 ANO 01 OF THE BR REGISTER 
(COPY 0) 

hca clock PULSE OF 1.2 usec 

SWITCH RECEIVED BY ON-LINE CENTRAL 
CONTROL - SET BIT 19 OF ERROR REGISTER 

PROGRAM TIMER RESET RECEIVED BY ON-LINE 
CENTRAL CONTROL - SET BIT 18 OF ERROR 
REGISTER 

ENABLE A CENTRAL CONTROL SWITCH VIA MCA 

PARITY HIGH OF THE GATING BUS 

PARITY LOU OF THE GATING BUS 

BITS 0-19 OF THE GATING BUS 

MCA GATING BUS LEADS BITS 7-0 

MCA CONTROL - LOAD MIR HIGH BITS (31-16) 

MCA CONTROL - LOAD MIR LOW BITS (15-0) 

PANEL MANUAL KEY (BIT M OF 
MISCELLANEOUS BITS) 

MCA CONTROL, DISABLE A 

MCA CONTROL, DISABLE B 

MCA CONTROL ENABLE TO AM) FROM FIELD 
CHECKERS 

MCA CONTROL, ERROR REGISTER TO THE MCA 

MCA CONTROL, INITIALIZATION LEAD TO THE 
CENTRAL CONTROL 

PARITY HIGH OF MCA GATING BUS 

PARITY LOW OF MCA GATING BUS 

BITS 0-19 OF SPECIAL MCA GATING BUS 

MCA RECEIVE DATA (TRANSFORMER INPUT - 
NEGATIVE LEAD) 

MCA RECEIVE DATA (TRANSFORMER INPUT - 
POSITIVE LEAD) 

MCA RECEIVE DATA - SERIAL DATA INPUT TO 
HIGH ORDER BIT OF THE SHIFT REGISTER 

MCA START LEAD 

MCA SEND DATA (TRANSFORMER OUTPUT - 
POSITIVE LEAD) 

MCA SEND DATA LEAD 

MCA SHIFT LEAD 

SERIAL OUTPUT OF BIT OF THE HCHTR IN 
THE MCA 

SERIAL OUTPUT OF BIT 11 OF THE HCHTR IN 
THE HCA 

MCA SHIFT CONTROL 

ALL ZEROS DETECTOR ATTACHED TO BITS 
0-19, PL AND PH OF THE HCHTR IN THE MCA 

HCA CONTROL. LOAD THE MAR AND SET THE 
FREEZE FLIP-FLOP 

MCA CONTROL, LOAD THE MISCELLANEOUS BITS 
REGISTER INTO THE HCA 

MCA CONTROL, GATE THE SS TO THE MCA 



I 



PART OF FS 9 

MAINTENANCE CHANNEL 



S2JKULeAQ.KSIGS4riQN. 
KSEMQNIC QEEItHIlQH 



MCSTRTO 

MCTGCLKO 
MD.SBTCO 

MD.SSTPO 

MD.ZERO 
HD.ZMSO 

MD.ZPTO 
HDIDMCHO 

MDIDSWOO 

MDMCBRTO 



MCA CONTROL, CLEAR THE FREEZE FLIP-FLOP 
AND START THE MICROCONTROL 

MCA CONTROL, TOGGLE THE CLOCK SIGNAL 

MISC. DECODER, SET BLOCK TIMER CHECK BIT 
(BIT 3 OF THE SS) 

MISC. DECODER, SET STOP RIP-ROP 
(BIT M OF THE SS) 

MISC. DECODER, ZERO THE ERROR REGISTER 

MISC. DECODER. ZERO THE MAINTENANCE 
STATE REGISTER 

MISC. DECODER, ZERO THE PROGRAM TIMER 

MISC. DECODER, IDLE THE MCA 

MISC. DECODER, IDLE THE SWITCH SEOUEKCER 
(DOES NOT IDLE SWITCH SEQUENCER) 

MISC. DECODER, GATE THE MOB TO THE 
HCHTR (MCA TRANSMIT/ RECEIVE SHIFT 
REGISTER) 



MDHCLSTO 


MISC. DECODER, LOAD THE START BIT INTO 
THE MCA 


MDPYMCHO 


MISC. DECODER, GATE BR PARITY BITS TO 
THE MCA 


MDSTHCHO 


MISC. DECODER, START THE MCA 


MOTMCHO 


MISC. DECODER, TEST THE HCA - GATE MCH 
STATUS BIT TOTHE C REGISTER 


MGOO 


MCA GO SIGNAL 


MPS0OO-MPS310 


BITS 0-31 OF THE MICROPROGRAM STORE 
OUTPUT 


MRFCSTPO 


MCA CONTROL, CLEAR STOP FLIP-FLOP 


MRFSTP30 


MCA CONTROL. INITIALIZE CLOCK TO 



MS13HS0 

OFL.OISO 
P11 

m - 

P31 

RTNMCHBO 

RTNMMHO 
RTNMNLO 

SS8PC0 

SSOISPO 

SS160 

SS190 

ST.CR000-ST.CR050 

STP.FRZO 

STPCLKO 



PHASE_P3_ 

THE "OR" OF SPECIAL BUFFERED OUTPUT OF 
THE MAINTENANCE STATE REGISTERS BIT 13 
AND M - BLOCK TO FIELD GATING INTO MCA 

INDICATES CC IN LOCKED OFF-LINE OR 
DISABLED 

CLOCK PHASE P1 (POSITIVE ACTIVE) 

CLOCK PHASE P2 (POSmi£ ACT?Vt?> 

CLOCK PHASE P3 (POSITIVE ACTIVE) 

MCA CONTROL, LOAD THE MCHB INTO THE 
HCHTR 

HCA CONTROL, RETURN OUTPUT OF MICROSTORE 
HIGH (BITS 15-31) TO MCA 

MCA CONTROL. RETURN OUTPUT OF MICROSTORE 
BITS 0-15 TO HCA 

BLOCK BUS PARITY CHECK BIT (BIT 13 OF 
THE SS) 

DISPLAY BIT (BIT 17 OF THE SS) 

BIT 16 OF THE SS REGISTER 

BIT 19 OF THE SS REGISTER 

DIRECT SET OF BITS 0-5 OF THE CR 
REGISTER 

-OR" OF THE STOP FLIP-FLOP AND THE 
FREEZE RIP-FLOP TO MCH 

MCA CONTROL. STOP CLOCK CONTROL 






3HfiOA&EAQ_KS108Aliai 

Hemic KEltUIION 

SWS01 10 SWITCH SEQUENCER LOAD ANO GO STATE 

SXHITOB MAIN MCH SEQUENCER STATE. SLAVE TRANSMIT 



3A CENTRAL CONTROL 



BELL LABORATORIES SD~1 C900~01 



WG SIZE 

a 



ISSUE 

3A 



B9AB 



« 



- 



6 

■ 



I S 





Nl«Tt3 !■ J. S. * 



T 



_— ■ _..■ - - 









cesm LOC 

TRNSFINT 02-26 






I 

r 



M 






?J 






LEW 

DESIG FUNC TERM. 

C1.200 I 315 

ESHITCHO I 313 

HCHRON I 107 

MCHRDP I 007 

MCHRDO 307 

MOHRSTO 318 



MCHSOP 108 

HCHSOO I 317 

MCH3HFT0 309 

MCHTTOGO OT 209 

MDIDHCHO I 219 

HDIDSHOO I 215 

MDHC3TR0 I 216 

MDSTHOHO I 2K 

HGOO 218 



P11 
P21 
P31 

SW3Q110 

SXH1T0B 
3T054C 



217 
208 
308 

316 
31* 



V. 



GRO 200 

GRD 319 

GRO OGD 

GRO 2GD 

3VG0226B 008 

GRO 200 

3VG0226T GRO 319 



3V054C 



PHR 000 

PWR 119 



. I 



DESIG LOC 
HCH21-11 02-28 



LEAD 

DESIG FUNC TERN. 

SROOOO I 105 

BR0010 I 305 

F204L90B I 019 

F2O4R90B I 219 

GBPHO OIT 103 

GEPLO OIT 109 

G8110 OIT 208 

GB120 OIT 108 

GB130 OIT 007 

GB140 OIT 010 

GB150 OIT 309 

GB160 QIT 008 

GB170 OIT 303 

GB180 OIT 004 

GB190 OIT 003 



SYMBOL NO. 1 

TRANSFORMER INTERFACE 

ELEH 
CODE IDENT 

FC202 A 



FS INFO 



DESTINATION 

8/3 

7/19 

TO CONN OCT 

TO CONN OCT 
9/2 

9/2,9/3 
9/4 

TO CONN OCT 

9/4 

9/4 

9/4 

1/14 

1/12 

1/14 

1/14 
9/4 

8/3 
8/3 
8/3 

9/4 
9/4 



7/21 
7/21 



NOTE 



OPT 



CP INFO 



HOD LOC 

INCRO 2A3 

ENASHO 2A3 

HCHRDN 2A4 

HCHRDP 2A4 

MCHRDO 2G3 

MCHRSTO 2G3 



MCHSOP 2G4 

HCHSDO 2A4 

HCHSHFTO 2G5 

SNDTOGO 2G4 

MCHIDLEO 2A4 

IDLSHSQO 2A3 

LDHCHBO 2A3 

HCHGOO 2A3 

HGOO 2G3 

S3 % 

CP31 2A3 

SUS0110 2G3 

SXHITO 2A3 
GRO 



2G4 



HCHSDN 

GRD 

GRD 

♦3 
♦3 



SYMBOL NO. 2 

HCHTR 21-11 



OPT 



FS INFO 



DESTINATION 

2/4 
2/4 
1/13 

1/13 

2/2 

2/2 

2/3 
2/3 
2/3 

2/3 
2/3 
2/2 

2/2 
2/2 
2/2 



UOTE 




SROO 4A5 

BR10 4A3 

F204L90 2A2 

F204R90 2A2 

NBGB210 9H2 

HBGB200 9H4 



HBG8110 
MBGB120 
HBGB130 

MBGB140 
HBGB150 
HBGB160 

HBGB170 
HBG8130 
HBGB190 



10G7 
10G8 
10G4 

10G5 
10G1 
10G2 

9H7 
9H7 
9H4 



DESIG LOC 
H0C1-11 02-28 



LEAD 
DESIG 



FUNC TERM. 



LDHIRHO I 014 

LDNIRLO I 204 

MCHG8PH0 I 117 

HCHGEPia T 0T8 

HCHG8110 I 315 

.1OGB120 I 115 

MCHG8130 I 215 

HCHG8140 I 015 

HCHG8150 I 316 

HOCB160 I 116 

HCHG8170 I 216 

MCHGB180 I 016 

HCHG0190 I 317 

HCHRDO I 201 

MOHRSTO I 313 

MCHTR110 301 

MCHTTOGO I 104 

HCHZCH1 OT 101 

HCSSHCHO I 006 

HDMCBTRO I 206 

HDPYHCHO I 113 

HPS010 OIT 112 

MPS030 OIT 312 

MPS050 OIT 211 

HPS140 OIT 011 

HPS180 OIT 210 

HPS220 OIT 214 

HPS260 OIT 310 

MPS290 OIT 111 

MPS300 OIT 110 

MPS310 OIT 311 

MS1314S0 I 209 

RTN1CHB0 I 106 

RTNHMHO I 013 

RTNHMLO I 213 

SSBPCO I 300 

SSDISPO I 001 

SS160 I 100 

SS190 I 304 

T204L90B I 118 

T204R30C I 218 

T204R90B I 318 



3T054C 



GRO 200 
GRO OGD 
GRO 319 



GRD 2GD 

3VG0228B GRD 107 

GRD 205 

GRO 207 

GRD 002 

GRO 005 

GRD 202 

GRD 200 

GRO 307 

GRD 302 

GRD 102 

3VG0228T GRD 212 

GRD 319 

GRD 012 

GRD 114 



A 



± 



PART OF FS 9 

MAINTENANCE rHANNEL 



. SYMBOL NO. 2 

MCHTR 21-11 



(CONT) 



CODE 
FA1036 

FS INFO 

DESTINATION 



ELEH 
IDENT 



OPT 



9/4 
9/4 
5/1 

57T 
5/1 
5/1 

5/1 
5/1 
5/1 

5/1 

5/1 
5/1 

5/1 

9/1 

9/1 

9/3 
9/4 
9/3 

9/4 

1/14 

1/14 

12/8 
12/8 
12/8 

12/8 
12/7 
12/7 

12/7 
12/7 
12/7 

12/7 

6/4 

9/4 

9/4 
9/4 
5/6 

5/5 
5/6 
5/5 

1/11 
1/11 
1/11 



NOTE 



202 

202 
202 
202 

202 
202 
202 

202 
202 
202 

202 



CP INFO 



HOD LOC 

LDMIRHO 2A9 

LDMIRLO 2A9 

SPEC210 3A1 



SPEC200 3A2 

SPEC110 7A7 

SPEC120 7A5 

SPEC130 7A3 

SPEC140 7A1 

SPEC150 5A5 

SPEC160 5A3 

SPEC170 5A2 

SPEC180 5A0 

SPEC190 3A3 

RDATAO 4A2 

2HCHTR0 2A3 

HCHTR110 8G7 

TTOGO 3A6 

THCHC2A1 3H1 

RTNSSHO 2A1 

LDMCH80 2A7 

LPARXPTO 2A1 

HCTR130A 8G3 

HCTR140A 8G1 

HCTR150A 6H5 

HCTR110B 8G6 

HCTR1208 8G4 

HCTR1308 8G3 

MCTR140B SGI 

HCTR110A SG7 

HCTR150B 6H6 

KCTR120A 8G5 

BTGATO 2A4 

RTNHCHBO 2A0 

RTNHHHO 2A7 

RTNHHLO 2A7 

SSI1S0 5A1 

SSI 170 5A1 

SSI160 5A2 

SSI190 3A2 

T204L90 2A4 

T204R30 2A3 

T2O4R90 2AS 



GRD107 

GRD205 


2H1 
2H2 


GRD207 

GRD002 
GRD005 


2H2 
2H0 
2H0 


GRD202 

GRO 

GR0307 


2H2 
2H3 


GRD302 
GRD102 
GR0212 


2H3 
2H1 
2H3 


GRO 

GRD012 

GR0114 


2H1 
2H2 



T 



EOPT 
DESIG LOC 

HCHZ1-11 02-28 



SYMBOL MO. 2 

HCHTR 21-11 

- 
CODE 

FA1036 



(CONT) 



OPT 



FS INFO 



OP INFO - 



LEAD 
DESIG 



FUNC TERM. 



DESTINATION 



3VG0228T GRD 017 
GRO 314 
GRD 217 



3V054C 



PHR 119 
PHR 000 



EOPT 
DESIG LOC 

HCH10-M 02-29 



LEAD 
DESIG 



FUNC TERM. 



F204L90B I 015 
F204R90B t 215 
G3000 OIT 211 



CB010 
G8020 
GB030 



OIT 213 
OIT 312 
OIT 013 



G8040 OIT 216 

G8050 OIT 113 

GB060 OIT 311 

GB070 OIT 111 

G8030 OIT 308 

G8090 OIT 310 

GB100 OIT 011 

IHCGB010 01 206 

IHCGB020 01 106 

IMCG8C38 Ot 3C6 

IMCGBQ40 01 108 

IHCG8050 01 007 

IHCGB060 01 207 

IHCG8070 01 107 

LDMIRHO I 100 



LDMIRLO I 

HANKO I 

HCHGSOOO I 

HOC8010 I 

MCHGS020 I 

MCHGB030 I 

HCHGB040 I 

HCHGB050 I 

MCHG8060 I 

HCHG8070 I 

HCHGS080 I 

HCHG8090 I 

MCHG8100 I 

MCHRSTO I 

MCHTROOO 

HCHTR110 I 

MCHTTOGO I 

HCH20H1 OT 

I 



300 
109 
318 

118 
218 
018 

309 
209 
219 

019 
110 
210 

010 
212 
315 

116 
112 
016 



NOTE 



203 
203 



TERM. 
MOD 



LOC 



GR0017 2H1 

GRD314 2H4 
GRD217 2H3 

♦3 
♦3 



.SYMBOL.no... _3_ 

HCHTR 10-00 



CODE 

FA1035 

FS INFO - 



ELEH 
IDENT 



OPT 



CP INFO 



DESTINATION 

1/13 
1/13 
2/4 

2/4 
2/4 
2/4 

2/4 
2/4 
2/4 

2/4 
2/3 
2/3 

2/3 

9/4 
9/4 

9/t 
9/4 
9/4 

9/4 
9/4 
9/4 

9/4 
7/1 
5/2 

5/2 
5/2 
5/2 

5/2 
5/2 
5/2 

5/2 
5/2 
5/2 

5/1 

9/1 
9/4 

9/2 
9/4 
9/2 
9/4 



NOTE 



TERH. 
MOO 

F204L90 
F204R90 
MBGBOOO 

MBG8010 
MBG8020 
M8GB030 

M8G8040 
HBGB050 
HBGSC60 



LOC 

2A5 
2A5 

10H7 

10H7 
10H4 
10H4 

10H1 
10H2 
9G7 



31 



202 
202 

202 



202 



HBGS070 9G7 

HBG8030 9G4 

MBGB090 9G5 

HBGS100 9G2 

G88010 7G6 

GBB020 7G4 

CGEC30 • 7G2 

G88040 5G8 

G88050 5G6 

S88060 5G4 

GBB070 5G2 

LDMIRHO 2A7 

LDMIRLO 2A5 

HANSHO 5A6 

SPECOOO 7A6 

SPEC010 7A4 

SPEC020 7A2 

SPEC030 7A0 

SPEC040 5A7 

SPEC050 5A5 

SPEC060 5A3 

SPEC070 5A1 

SPEtOSO 3A6 

SPEC090 3A4 

SPEC100 3A2 

2HCHTR0 2A2 

MCHTROOO 8G8 

NCHTR110 4A1 

TTOGO 4A1 

THCHC2B1 3G9 



ECPT 
DESIG LOC 

HCH10-00 02-29 



LEAD 
DESIG 



FUNC TERM. 



HOB.HCO I 012 
HDMCBTRO I 115 
MPSOOO OIT 006 



HPS020 
HPS040 
MPS060 

HPS070 

ppsoso 

HPS090 

MPS100 
MPS110 
MPS120 

MPS130 
IPS150 
HPS160 

HPS170 

HPS190 
MPS200 

MPS210 
HPS230 
MPS240 

MPSi50 
:-VS270 
HPS280 

HS1314S0 
RTNHCHBO 
RTNHKHO 

RTNHHLO 

T204L90B 

T204R30C 

T204R90B 
3T054E 



OIT 003 

OIT 304 

OIT 202 

OIT 307 

OIT 001 

OIT 008 

OIT 101 

OIT 208 

OIT 305 

OIT 004 

OIT 105 

OIT 205 

OIT 104 

OIT 303 

OIT 204 

OIT 002 

OIT 203 

OIT 103 

OIT 302 

OIT 301 

OIT 201 



117 
313 
317 

009 
214 

014 



I 314 
GRO 2GD 
GRD 200 



GRO 319 

GRO OGD 

JVn0229B GRD 102 

GRD 200 

GRD 005 

3VG0229T GRO 217 



GRD 017 

GRD 319 

GRO 316 

GRO 114 

PHR 119 

PHR 000 



3V054E 



SfflBOL MO. 3 

HCHTR 10-00 



(CONT) 



CODE 

FA1035 

FS INFO - 



ELEH 
IDENT 



OPT 



CP INFO 



DESTINATION 

9/4 

1/14 

12/8 

12/8 
12/8 
12/8 

12/8 
12/8 
12/8 

12/8 
12/8 
12/8 

12/8 
12/8 
12/7 

12/7 
12/7 
12/7 

12/7 
12/7 
12/7 

12/7 
12/7 
12/7 

6/4 
9/4 
9/4 

9/4 
1/11 
1/11 

1/11 



NOTE 



203 
203 



s 



PART OF FS9 
SYMBOLCS) 1 2 3 



3A CENTRAL CONTROL 



BELL LABORATORIES 



SD-1C900-01 



TERH. 
HOD 



LOC 



RTNMBO 2A8 

LDHCHBO 2A0 

HCTROOOB SG8 

HCTROSOB 4H6 

MCTR010B 8G5 

MCTR090B 4H3 

MCTROOOA 8G7 

MCTR020B 8G3 

HCTR010A 8G5 

HCTR1006 4H1 

MCTR020A 8G3 

MCTR030B SGI 

HCTR030A 8G1 

HCTR040A 6GS 

HCTR040B 6G9 

HCTR050A 6G6 

HCTR060A 6G4 

HCTROSOB 6G6 

HCTR070A 6G1 

HCTR080A 4H5 

HCTR0608 6G4 

MCTR090A 4H3 

HCTR100A 4H1 

HCTR070B 6G2 

BTGATO 2A3 

RTNHCHBO 2A7 

RTKMMHO 3A1 

RTNHHLO 3Afli 

T204L90 2A4 

T204R30 2A3 

T204R90 2A4 

2S 

M 

GRD 
GRD102 

GKC 

GRD005 

GRD217 

GRD017 

GRD 

GRD316 

GRD114 



2H1 

2H0 
2H2 

2H1 

2H2 

2H1 



DUG SI2E 
C2 






ISSUE 

3A 



B9CA 



8 



M1VC9 II U. ». *. 



EQPT 
OESIG LOC 

HCHCNTRL 02-27 



SYMBOL NO. 4 

MCH CONTROL 

CODE 
FA1037 



ELEM 
IDENT 



FS INFO 



LEAD 

OESIG FUNC TERN. 

FRMCKMRO 306 

ERMCHPTC 105 

F104L20B I 218 

F304R70B I 118 

GBPHO OT 311 

GBPLO OT 012 

GBOOO OT 313 

GB010 OT 113 

GB020 OT 213 

GB030 OT 013 

GB040 OT 3K 

GB050 OT IM 



HB060 OT 214 

— G8070 OT OH 

IMCGB010 I 316 

IHCGB020 I 017 

IMCGB030 t 217 

IHCGB040 I 115 

IHCGB050 I 315 

IMCGB060 I 014 

IHCGB070 I 216 

LDHIRHO Ot 300 

LOMIRLO 01 206 

HCDISAO 01 208 

MCDISBO 01 205 

HCENDOCO 303 

MCER.MCO 01 007 

MCH.flRFO dt 211 

HCHRSTO I 309 

HCHSDO 312 

HCHSHFTO I 109 

MCHTROOO I 116 

MCHTTOGO OIT 010 
I 

MCHZCH.1 I 102 

MCLDHARO 006 

MCMB.MCO 01 011 



MCSSHCHO 01 215 



5 • 
.- 



MCSTRTO 01 
MCTGCLKO 01 



207 
110 



KD.SBTCO 
TO.SSTPO 
MD.ZERO 

HD.ZMSO 
HD.2PT0 
MDIDHCHO 

MOMCBTRO 
HDHaSTO 

MDTMCHO 

HGOO 

HRFCSTPO 

HRFSTP30 

MS1314S0 

ofl.diso 

P11 



OIT 210 

OIT 004 

OIT 105 

OIT 204 

OIT 310 

I 317 

OIT 104 

I 117 

I 203 

I 202 

OIT 005 

OIT 305 

I 018 

I 103 

I 209 



OESTINATION 

5/1 
5/1 
1/13 
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2/4 
2/4 
9/3 

9/3 
9/3 
9/3 

9/3 
9/3 
9/3 

9/2,9/3 
9/2,9/3 
7/20 

7/20 

6/1,6/2 

5/1,5/2 

7/19 

9/1 

9/1 

9/1 
9/3 
9/1 
9/2,9/3 

9/3 
7/19 
7/3,7/20 
8/3,9/3 

5/4,5/7 

5/8,5/9 

5/10.5/11 

5/12,5/13 

5/14,9/2 

7/19 

8/3 
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CP INFO 



TERM. 
HOD 



LOC 



ONLMRFO 10G7 
ONLCLPTO 11G6 
F1CKL20 2A1 
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JAMPHO 
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HCC030 
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GBBl-30 
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6A4 
6A2 
5A8 
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GBBOtjO 
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TLDHIR1I0 

LOHIRLO 
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11G6 
11G4 
12G5 


DIS80 

ENABERO 

RTNERO 


12G6 
11G3 
10G7 


SHITCHO 
HCHRSTO 
MCHSDO 


10G7 

8A0 

6H8 


SHFTO 

HCKTROOO 

TTCGO 


2A5 
5A2 
2H7 


THoeai 

SETF°7f). 
RTNMBO 


8A1 

ilia 

10G5 



RTNSSO 



10G5 
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TOGCUO 


11G2 
10G5 


aTTOO 
HSTOPO 
CLERO 


12G4 
11G3 
12G5 


CLHSRO 

CLPTO 

RSTOKO 


12G3 
11G2 
4A6 


TLDHCHBO 

LDSTRTO 

HCHTSTO 


12G1 

6A£ 

7A1 


HGOO 

CLRSTPO 
INITCUO 


8A1 

11G5 
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BTGATO 

SSCCO 

CP11 


2A1 

11A1 

8A3 
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SYMBOL NO. 4 

MCH CONr<OL 


(CONT) 


DESIG 
MCHCNTRL 


EOPT 
LOC 

02-27 


CODE 
FA1037 


ELEM 
IDENT 

A 


OPT 

CP 

TERM. 
HOD 

CP31 

RTNHCHBO 
RTNHMHO 


NFO - 

LOC 

8A1 

12G2 

10G3 


LEAD 

DESIG 

P31 

RTNMCHBO 
RTNHMHO 


FLWC 

I 

01 
01 


TERM. 

308 
304 
111 


DESTINATION 

8/3 

9/2,9/3 

9/2,9/3 


NOTE 


RTNHMLO 

ST.CROOO 

Sr.CROlO 


01 





Oil 
001 
301 


9/2,9/3 

5/14 

5/13 




RTNMMLO 

HCHCOMPO 

HCHERRO 


10G4 

7G6 

7G7 


ST.CR020 
ST.CR030 
ST.CR040 








002 

201 
100 


5/12 
5/11 
5/10 
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STP.FR20 
STPCLKO 
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5/9 
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7G1 

11A2 
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SXMITOB 
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I 
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003 
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9/1 
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1/11 




MRF110 
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9A4 
3H6 
2A1 


T304LE0 
3T054C 


I 

GRO 

GRO 


019 

2GU 
319 


1/11 


203 
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T3O4LE0 

GRO 

GRD 


2A2 
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GRO 


OGD 
200 
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GRO 
GRD107 


2H5 
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008 
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000 




203 
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MCH INTERCONNECTION 
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CIRCUIT OPERATION 

THE MAINTENANCE CHANNEL (MCH) INTERCONNECTS AND PROVIOES THE 
MAIN SOURCE OF COMMUNICATION BETWEEN THE DUPLICATED 3A CC 
PROCESSORS. IT IS A SERIAL HIGH-SPEED (6.67 MB/S) DATA TRANS- 
FER SYSTEM CAPABLE OF TRANSMITTING A 30-8IT MESSAGE COMPRISED 
OF A 20-BIT DATA FIELD, TWO PARITY BITS AND AN 8-BIT CONTROL 
FIELD. THE MCH CONTROLLER CONTAINS THE NECESSARY SEQUENCE 
LOGIC TO EXECUTE THE CONTROL FUNCTION INDICATEO BY THE CON- 
TROL FIELO CONTENTS. THE RESULT OF THESE OPERATIONS MAY BE 
RETURNED TO THE CONTROLLING PROCESSOR VIA SUBSEQUENT MCH 
TRANSMISSIONS FOR ANALYSIS. IN THIS MANNER, OIAGNOTSTIC ROU- 
TINES MAY BE EXECUTED UNDER EXTERNAL CONTROL USING THE 3A CC 
MICROCONTROL LOGIC. BY USING THIS FACILITY, THE MCH MAY CAUSE 
EXECUTION OF CERTAIN SEGMENTS OF 3A CC MICROCODE AND VERIFY 
ITS CORRECT OPERATION. 

THE MCH MAY ALSO EXECUTE MICROINSTRUCTIONS INDEPENDENTLY OF THE 
MICROSTORE BY LOADING THESE INSTRUCTIONS ONE AT A TIME DIRECT- 
LY INTO THE MICROCONTROL LOGIC. THIS ABILITY ALLOWS CERTAIN 
DIAGNOSTIC ROUTINES TO BE INDEPENDENT OF THE MICROSTORE CON- 
TENTS. 

TRANSMISSIONS MAY BE INITIATEO BY EITHER OF THE 3A CC PRO- 
CESSORS INDEPENDENTLY OF THEIR ON-LINE/OFF-LINE STATUS. NO 
FIXED PRIORITIES EXIST, THE TRANSMISSION LINK IS SEIZEO ON 
A FIRST-COME FIRST-SERVED BASIS. THE TWO MCH CONTROLLERS 
ARE AC COUPLED TO PROVIDE ISOLATION, THEREBY PREVENTING 
HARD FAULTS IN ONE PROCESSOR FROM AFFECTING THE OTHER. THESE 
CONTROLLERS OPERATE ASYNCHRONOUSLY, DERIVING THE NECESSARY 
CLOCKING DIRECTLY FROM THE INCOMING DATA MESSAGE. A CERTAIN 
AMOUNT OF ERROR CHECKING IS INTEGRATED INTO THE DESIGN OF THE 
MCH, AND PARITY IS PRESERVED IN THE TRANSMITTED MESSAGE. 

THE MCH ALSO HAS THE RESPONSIBILITY TO INITIATE AN AUTOMATIC 
TRANSMISSION IF A FATAL ERROR IS ENCOUNTERED WITHIN THE 
JA CC. THIS TRANSMISSION RESULTS IN THE STANOBY PROCESSOR 
COMING ON-LINE, TO TAKE OVER THE CALL PROCESSING RESPONSI- 
BILITY. THE 3A CC MAI NTENANCE CHANNEL HAS THE ABILITY TO 
CONTROL THE 3A CC AT ITS MOST BASIC LEVEL, THE MICROINSTRUC- 
TION LEVEL. IT HAS THE ABILITY TO INHIBIT THE NORMAL MICRO- 
SEQUENCING, AND LOAD THE MICROPROGRAM STORE OUTPUT REGISTER 
(MIR), (SEE COMPOSITE DIAGRAM 2). THE LOADING OF THIS REGIS- 



C I RCU IT OPERATION (CONT) 

TER CAUSES ITS CONTENTS TO BE EXECUTED USING THE CONTROLLED 
PROCESSOR'S HARDWARE AND TIMING. SINCE ALL MICROINSTRUCTIONS 
ARE EXECUTED FROM THE MIR, THIS PROVIOES ONE 3A CC WITH COM- 
PLETE EXTERNAL CONTROL IN EXERCISING THE OTHER 3A CC. 
ANOTHER IMPORTANT FUNCTION OF THE MCH IS ITS ABILITY TO VERI- 
FY THE CONTENTS OF MICROSTORE. THIS IS ACCOMPLISHED BY STOP- 
PING THE PROCESSOR AND LOADING THE NEXT ADDRESS (NA) FIELD OF 
THE MIR (SEE COMPOSITE DIAGRAM 2). THIS NEXT ADDRESS FIELD IS 
SATED T? THE CKRDSTORE ADDRESS REGISTER OWR) VIA PROCESSOR 
TIMING-FREEZING THE MAR AT THIS NEW ADDRESS AND CAUSING A 
REAO FROM THIS LOCATION. THE CONTENTS OF THIS WORD CAN THEN 
BE RETURNED TO THE OTHER PROCESSOR VIA SUBSEQUENT MCH COM- 
MANDS. ONCE THE MICROSTORE IS FROZEN, THE MCH HAS THE ABI- 
LITY TO BEGIN THE NORMAL MICROSEQUENC1NG AT THIS NEW ADDRESS. 

ALSO INCLUDED ARE MORE SPECIALIZED FUNCTIONS TO PROVIDE 
SPECIFIC DIAGNOSTIC DATA. FOR EXAMPLE. UNDER MCH CONTROL, 
THE SYSTEM CLOCK CAN BE STOPPED AND STEPPED ALONG ONE CLOCK 
PHASE AT A TIME. IN BETWEEN STEPS. THE STATE Of ALL PHASES 
CAM BE RETURNED TO THE OTHER PROCESSOR FOR ANALYSIS. ADDI- 
TIONAL MCH ORDERS ARE DESCRIBED ON SHEET B9GJ. 
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COMPOSITE DIAGRAM 2 

FUNCTIONAL PARTITIONING OF MAINTENANCE CHANNEL 
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CIRCUIT OPERATION 
ORGANIZATION 

THE MCH COfSISTS OF TWO IDENTICAL SEMI -INDEPENDENT CONTROL- 
LERS, ONE LOCATED IN EACH PROCESSOR CONNECTED BY A PAIR OF 
COAXIAL CABLES. ALTHCUGH EACH CONTROLLER HAS THE CAPABILITY 
OF INITIATING A TRANSMISSION TO THE OTHER AND LIKEWISE RE- 
CEIVING SUCH A TRANSMISSION, THE SYSTEM IS RUN IN A HALF- 
DUFLEX MOOE IN WHICH CNLY ONE-WAY TRANSMISSION IS PERMITTED 
AT ANY GIVEN TIME. 

THE BASIC STRUCTURE OF A MCH CONTROLLER IS SHOWN IN COMPOSITE 
DIAGRAM 2. IT CONSISTS OF A TRANSMIT/RECEIVE REGISTER (MCHTR), 
A COMMAND REGISTER (MCHC), A BUFFER REGISTER (MCH8), SEQUENCE 
AND CONTROL LOGIC. VARIOUS I NTRAPROCESSOR GATING PATHS, ERROR 
CHECK CIRCUITRY, AND A COMMANO DECODER WHICH OECOOES THE 
COMMAND PORTION OF THE RECEIVED MESSAGE. THE MCHTR, MCHC, 
ANO THE MCHB ARE DESIGNATED AS "SPECIAL" REGISTERS IN THE 
ARCHITECTURE OF THE 5 A CC AND AS SUCH HAVE ACCESS TO THE CC 
GATING BUS (GB). 

THE MCHB IS A 22-BIT REGISTER WHICH SERVES AS TEMPORARY 
STORAGE ANO IS USED IN A NUMBER OF MCH OPERATIONS. THIS 
REGISTER BUFFERS THE INCOMING OR OUTGOING DATA WHICH MAY BE, 
OR MAY HAVE BEEN, GATED TO OR FROM ANY INTERNAL REGISTER WITH- 
IN THE PROCESSOR. THE MCHB IS ALSO USED IN THE ORIGINATING 
MCH CONTROLLER TO BUFFER ALL RETURNED OATA. 

THE MCHTR IS A 22-BIT SHIFT REGISTER WHICH MAY BE PARALLEL 
LOAOEO VIA THE CC GATING BUS. THIS REGISTER ACCEPTS THE 
OATA PORTION OF THE MCH MESSAGE. THE MAJOR GATING PATHS TO 
ANO FROM miS REGISTER ARE SHOWN. NOTE IN PARTICULAR THE 
SPECIAL GATING PATHS TO ANO FROM THE 5A CC. THESE PRIVATE 
GATING PATHS, UNDER COMPLETE CONTROL OF MCHC COMMANO REGISTER, 
PERMIT DIRECT ACCESS TO A VITAL SET OF REGISTERS WITHIN THE 
PROCESSOR (THE CONTENTS OF WHICH ARE NECESSARY TO OETERMINE THE 
S.WITY OF THE SYSTEM). THESE OATA TRANSFERS ARE NECESSARILY IN- 
DEPENDENT OF THE COMMON GATING BUS ANO THE MICROCONTROL EXE- 
CUTION LOGIC. SUCH INDEPENDENCE INCREASES THE PROBABILITY OF 
SUCCESSFULLY READING THESE REGISTERS IN A FAULTY PROCESSOR. 

THE MCHC IS AN 8-BIT REGISTER. THIS REGISTER CONTAINS THE 
START BIT (STRT) AND THE J-OUT-OF-7 OPERATION CODE (MCCW, 
THROUGH MCCOO) OF THE MCH ORDER TO BE EXECUTED. THE MCHC AND THE 
MCHTR MAKE UP A SINGLE JO-BIT SHIFT REGISTER. THIS SHIFT 
REGISTER, UNDER CONTROL OF THE MAIN SEQUENCER, SERVES BOTH 
AS A TRANSMIT REGISTER ANO AS A RECEIVE REGISTER. 
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CIRCUIT OPERATION 

COMPOSITE DIAGRAM 5 AND 4 DETAIL THE VARIOUS GATING PATHS 
ASSOCIATED WITH THE MCHTR AND THE MCHB. THERE ARE TWO 
BASIC TYPES OF GATING FUNCTIONS PERFORMED ON THESE REG- 
ISTERS. ONE IS THE NORMAL CLEAR ANO GATE TYPE UNOER DIRECT 
CONTROL OF THE CC TO FIELDS ANU FROM FIELOS. THE OTHER IS 
THE DIRECT SET TYPE UNDER CONTROL OF THE DECODED COMMANO 
FIELD OF THE SERIAL MESSAGE RECEIVED FROM THE OTHER CC. 
THE LATTER TYPE REQUIRES THAT THE CONTENTS OF THE MCHTR 
BE ZERO PRIOR TO THE GATING. THAT IS, THE MCHTR POR- 
TION OF THE 30-BIT SERIAL MESSAGE, WHOSE OECODED COM- 
MANO FIELD INITIATED THE PARTICULAR GATING FUNCTION, 
MUST CONTAIN ALL ZEROS. 

CC GATING BUS TO MCHTR ANO MCHG 

THIS GATING IS OF THE CLEAR AND GATE TYPE. BITS G8PH0, G8PL0, 
ANO GB190 THROUGH GBOOO ARE GATED TO THE CORRESPONDING 
BITS OF THE MCHTR OR HCHB UNOER TO-FIELD CONTROL. MIS- 
CELLAHIOUS DECODER SIGNAL. MSU14S0, IS A DC MAINTENANCE 
STATE WHICH, WHEN ACTIVE (GROUND), INHIBITS ALL GATING 
TO THESE REGISTERS. THIS MAINTENANCE STATE IS USED TO 
PREVENT INTERACTION WITH MAINTENANCE CHANNEL OPERATION 
DURING CERTAIN DIAGNOSTIC ROUTINES. 

WHILE BOTH THE MCHTR AND THE MCHB MAY BE LOADED FROM 
THE CC GATING BUS, ONLY THE HCHB MAY BE GATED DIR- 
ECTLY BACK ONTO !T. 

,MCHTR TO MIRH(L) 

MCH DECODER OUTPUTS LOMIRH(L) GATE THE MCHTR (1V 
00) TO EITHER THE HI CPU INSTRUCT I ON REGISTER HIGH 
BUS- CM4«m-16l) OR LOU BITS (MIR[15-001). THE 
DATA DRIVES INTO BACKPLANE COLLECTOR TIES ORING 
WITH THE MICRO STORE OUTPUTS AT THE INPUT TO THE 
MIR. THE MICROSTORE IS FORCED INACTIVF fllRINT, 
THIS GATING INTERVAL SO THAT ONLY THE DATA FROM 
THE MCHTR IS TRANSFERRED TO THE MIR. 

MIRH(L) TO MCHTR 

MCH DECODER OUTPUTS RTNMMH(L) GATE THE ABOVE COL- 
LECTOR TIES INTO THE MCHTR WITH THE MICROSTORE OUT- 
PUTS ACTIVE AM) FROZEN AT THE MICRO-ADDRESS OF IN- 
TEREST. NOTE THAT TO REAO THE FUa JZ BITS OF A 
SINGLE MICROSTORE WORD, TWO MCH TRANSMISSIONS ARE 
REQUIRED. ONE IS TO REAO ANO RETURN THE HIGH BITS ANO 
ANOTHER IS TO REAO ANO RETURN THE LOU BITS. . 

SPECIAL GATING BUS 

INPUT LEADS MCHGB(PH,PL 18 THROUGH 00) ARE NON-GATED 
DIRECT SET INPUTS TO THE CORRESPONDING BITS OF THE 
MCHTR. THESE NON-GATED INPUTS REPRESENT A COLLECTOR 
TIE ON THE CC BACKPLANE. THIS IS WHERE DATA FROM A SEPARATE- 
SOURCES MAY BE PLACED INTO THE MCHTR WITH GATING CONTROL 
SUPPLIED AT THE ORG I NAT INC RFGISTER BY OECODED CONTROL 
OUTPUTS FROM THE HCHC. THI . FUNCTION REQUIRES THE 
CONTENTS OF THE MCHTR TO BE ZERO PRIOR THE GATING. 
THE REGISTERS WHICH HAVE ACCESS TO THIS SPECIAL GATING 
BUS ARE LISTED IN NOTE Z OF SHEET B9GF. 

LOAD PARITY BITS OF MCHTR 

MISCELLANEOUS DECODER CONTROL SIGNAL MPYMCHO LOADS 
THE PARITY BITS OF THE MCHTR FROM THE TWO LEAST 
SIGNIFICANT BITS OF THE B REGISTER OF THE DHL. THIS 
FUNCTION IS PROVIDED FOR MAINTENANCE USE. 

THE REST OF THE GATING PATHS ARE UNOER CONTROL OF THE 
MCH COMMAND DECODER AND CAUSE THE APPROPIATE DATA 
TRANSFERS. SEE SHEET B9GJ FOR A COMPLETE LIST OF 
THE MCH COMMANDS AND A DESCRIPTION OF EACH. 
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notes: 

1. bit 4 of the miscellaneous bits gating function is 
gated directly from the manual switch unoer mch 
decoder control (see sht b9gf - note 2). 
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TOGGLE CONTROL ANO GATING PATHS 



STATUS BIT 
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CIRCUIT OPERATION 



COMPOSITE OIAGRAM 5 DETAILS THE VARIOUS GATING PATHS 

ASSOCIATED WITH THE MCHCt 

PROCESSOR GATING BUS TO MCHC - THE HCC PORTION OF 
THE MCHC (MCC06 THROUGH MCCOO) MAY BE LOADED VIA THE 
GB BITS GB807 THROUGH GBBOI IN THE NORMAL TO-FIELD CLEAR 
ANO GATE OPERATION (SEE FS 3 SHEET B3GB). NET 
HSU14S0 IS A DC MAINTENANCE STATE WHICH, WHEN ACTIVE 
(GROUND), INHIBITS ALL GATING INTO THIS REGISTER. 
THIS MAINTENANCE STATE PREVENTS INTERACTION 
WITH THE MCH OPERATION DURING CERTAIN DIAG- 
NOSTIC ROUTINES. THE GB INPUTS TO THE HCC ARE NOT 
DRIVEN DIRECTLY FROM THE GB BUT ARE DOUBLE BUFFERED 
ON FA1055 FOR FANOUT REASONS. THE LOW-ORDER BIT OF 
THE MCHC (STRT) IS NOT GATED FROM THE GB. THE CLEAR 
IS PERFORMED BY THIS GATING FUNCTION, BUT THE GATING 
OPERATION TO THIS BIT (ACTUALLY A JAM SET) IS PERFORMED 
8Y CONTROL SIGNAL WMCLSTO. IN NORI'AL OPERATION, IT WOULD 
BE EXECUTED AS A SEPARATE CONTROL OPERATION IMMEDIATELY 
FOLLOWING THE GATING OPERATION UNDER PROGRAM CONTROL. 

2. MCHC TO THE CC GATING BUS - THE OUTPUTS OF THE MCC06 
THROUGH MCCOO ANO STRT ARE GArEO OIRECTLY TO THE GATING 
BUS GB07 THROUGH G800. 

THE CC GATING BUS IS 20 DATA BITS WIDE, WITH TWO 
SEPARATE PARITY BITS. THE PARITY LOW BIT (PL) IS 
ASSOCIATED WITH THE LOWER 8 BITS OF THE GB ANO THE 
PARITY HIGH BIT (PH) IS ASSOCIATE WITH THE UPPER 12 
BITS. SPECIAL ATTENTION, THLaEFORE, MUST BE GIVEN TO 
INSURE THAT DATA OF CORRECT PARITY IS GATED TO THE BUS 
DURING THIS OPERATION. THE MCHC CONTAINS 8 SITS AND IS 
GATED TO THE LOWER 8 BITS OF THE GB. FURTHERMORE, Tl* 
ONLY VALID DATA NORMALLY CONTAINED WITHIN THIS REGISTER 
ARE 4-0UT-0F-3 COOES, REQUIRING PARITY LOW (PL) ALWAYS 
TO BE A ONE. SINCE THE UPPER 12 BITS ARE NOT GATED BY 
THIS OPERATION (THEREFORE ZERO), THE PARITY HIGH (PH) MUST 
ALSO BE A ONE. THEREFORE. OUTPUTS JAMPHO ANO JAMPLO FORCE 
ONES ON THE GB PARITY BITS (GBPHO AND GBPLO), DURING THIS 
GATING OPERATION. 

J. MCH STATUS GATING - CERTAIN MCH STATUS BITS CONTAINED 
WITHIN THE MCH MAY BE GATED TO THE C REGISTER (CR) OF 
THE CENTRAL CONTROL. THESE BITS ANO THEIR FUNCTIONS ARE 
LISTED BELOW. 



FUNCTION 

INDICATION THAT THIS MCH 
CONTROLLER HAS RECEIVED A 
RETURN MESSAGE FROM THE OTHER 
CC'S MCH INDICATING MESSAGE 
COMPLETE. 

MAINTENANCE CHANNEL ERROR 
INDICATION OF r ITHER A DOUBLE 
OUTPUT DETECTLD IN THE OTHER 
CC'S MCH, OR AN ERROR CAUSED 
BY BOTH CC'S MCH CONTROLLERS 
TRANSMITTING SIMULTANEOUSLY. 

INDICATION THAT THIS MCH CON- 
TROLLER RECEIVED A TRANSMISSION 
FROM THE ON-LINE CC TO INITTA- 

, LI2E TKIS.-THE OFF-LINE CC. 

MCKSROO 

„_.. . I INDICATES THE STATE OF THE 

"•"a"" * MCH SEQUENCER. 

MCHSR20 

THIS GATING PATH IS A SPECIAL DIRECT CONNECTION FROM THE 
MCH STATUS BITS TO THE DIRECT SET INPUTS OF THE ASSOCIATED 
CR BITS. SINCE THIS GATING FUNCTION IS NOT OF THE AUTO- 
MATIC CLEAR AND GATE CLASS PREVIOUSLY DESCRIBED, THE CR 
MUST BE CLEARED UNDER PROGRAM CONTROL PRIOR TO THE EXE- 
CUTION OF THIS GATING. 

MISCELLANEOUS DECODER CONTROL SIGNAL MDTHCHO PERFORMS 
THIS GATING. 
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NOTE: 

1. HICRO PROGRAM STORE (MPS)-MICRO INSTRUCTION REGISTER (MIR)-BIT 
MAPPING TO THE MAINTENANCE CHANNEL SHIFT REGISTER. 
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STATE DIAGRAM OF THE MAIN SEQUENCER 



NOTE: 

2. OATA LEADS WHICH MAKE UP THE SPECIAL PRIVATE GATING BUS (MCHGB) 

FROM SaECTEO PROCESSOR REGISTERS TO THE MAINTENANCE CHANN& 

SHIFT REGISTER. 
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BIT 4 OF THE MISCELLANEOUS BITS IS THE MANNUAL KEY, AND IS 
GATED DIRECTLY TO MCHTR BIT 4, THE SPECIAL GATING BUS IS NOT 
USED. 

BITS 19 THROUGH 16 OF THE SS ARE GATED DIERCTLY TO THE MCHTR 
(19 THROUGH 16), THE SPECIAL GATING BUS IS NOT USED. 






CIRCUIT OPERATION 

MCH MAIN SEOUENCER OPEWT'OH 

THE MAIN SEQUENCER IS RESPONSIBLE FOR THE BASIC CONTROL OF THE 
HCH CONTROLLER. OTHER THAN THE START-UP PRCCUOURE, THE HCH 
CONTROLLER IS COMPLETELY AUTONOMOUS. THE STATE DIAGRAM OF THE 
MAIN MCH SEQUENCER IS SHOWN. 

THE NORMAL OR REST STATE OF THE SEQUENCERS (BOTH ON-LINE AND 
OFF-LINE) IS THE MONITOR STATE. IN THIS STATE EACH MCH CON- 
TROLLER IS ACTIVELY MONITORING ITS OWN INCOMING SERIAL DATA 
BUS. mi INCOMING BIT STREAM WILL BE REGISTERED IN ITS SHIFT 
REGISTER INDEPENDENTLY OF THE STATUS OF ITS ASSOCIATED CC. 

NORMAL TRANSMISSION 

IN NORMAL OPERATION A TRANSMISSION IS INITIATED BY SOFTWARE. 
THE MCHC ANO MCHTR ARE LOAOEO, THE STRT BIT IS SET, AND THE 
MDSTMCHO MICROINSTRUCTION IS ISSUED. THE LOAO OF THE MCHC 
REMOVES THE CONTROLLER FROM THE MONITOR STATE ANO FORCES THE 
SEQUENCE REGISTER TO THE MASTER TRANSMIT STATE (MXHIT). 

THE MDMCLSTO MICROINSTRUCTION (MISCELLANEOUS DECODER CROSS- 
POINT) SETS THE START BIT (STRT). THE TRANSMIT SEQUENCE IS 
INITIATED BY MICROINSTRUCTION MOSTMCHO. THE MCH CONTROLLER 
8EGINS TO SERIALLY OUTPULSE THE 30-OIT MESSAGi ALLOWING ZEROS 
TO FILL THE VACATED BIT POSITIONS IN THE SHIFT REGISTER, UN- 
T.L AN ALL-ZERO FIELO EXISTS ACROSS THE MCHTR AND THE MCHC. 
THE SEQUENCER THEN ADVANCES TO THE MASTER RECEIVE STATE WHILE 
CONTINUING TO OUTPULSE AN ALL-ZERO DATA STREAM. IT CONTINUES 
TO DO SO UNTIL THIS STATE IS A8AN0ONE0. THIS ALL-ZERO DATA 
.STREAM. IS USED BY THE RECEIVING CONTROLLER AS A TIMING SOURCE. 

THE MCH CONTROLLER IN THE OTHER CC (IN THIS INSTANCE THE SLAVE 
CONTROLLER), STILL IN THE MONITOR STATE, BEGINS TO SHIFT IN 
THE DATA, OERIVING ITS CLOCKING FROM THE OATA STREAM, UNTIL 
START-BIT REGISTRATION IS OBTAINEO, I.E.. 30 BITS HAVE BEEN 
RECEIVED INTO ITS MCHTR/HCHC SHIFT REGISTER. 

WITH THE START BIT EQUAL TO 1 ANO THE MAIN SEQUENCER IN THE 
MONITOR STATE, THE SLAVE CONTROLLER ADVANCES TO THE SLAVE 
EXECUTE STATE (SXEq). IN THIS STATE THE COMHANO FIELD (MCHC) 
IS DECODED ANO THE RESULTING COMMAND EXECUTED. UPON DETEC- 
TION OF AN ENO-OF-COHMAND SIGNAL, THE SLAVE CONTROLLER FORCES 
THE RETURN CODE INTO THE MCHC, SETS THE STRT BIT EQUAL TO 
1 , CHECKS FOR DOUBLE OUTPUT ERRORS FROM THE MCH COMMANO 
TRANSLATOR, ANO ADVANCES THE SEQUENCER TO THE SLAVE TRANSMIT 
S'.TE (SXHIT), ENABLING THE RETURN TRANSMISSION. THIS RE- 
rURN MESSAGE IS TRANSMITTED FROM ITS SHIFT REGISTER (MCHTR/ 
MCHC) VIA TIMING DERIVED FROM THE STRING OF ZEROS (BIT STREAM 
TIMING) BEING SENT FORM THE MASTER CONTROLLER. 

THE MASTER CONTROLLER, STILL IN THE MREC STATE AND STILL OUT- 
PULSING ZEROS, DETECTS THE INCOMING RETURN MESSAGE ANO BEGINS 
TO REGISTER IT IN ITS SHIFT REGISTER. UPON REGISTRATION OF 
THE START BIT, THE CONTROLLER GATES THE DATA FIELO (MCHTR) INTO THE 
MCH8, CEASES ITS ALL-ZERO OUTPULSING.ANO DECODES lie RETURN CODE 
IN THE MCHC. THIS IN TURN, SETS THE RETURN BIT ,*TN) IN. THE MCH 
STATUS REGISTER. IF AN ERROR CODE WAS ALSO RETURNED, THE ERROR BIT 
(MCHERR) IN THIS REGISTER IS ALSO SET. HAVING ACCOMPLISHED THIS. 
THE WAIT STATE IS THEN ENTERED. MEANWHILE THE SLAVE CONTROLLER IN 
THE SXMIT STATE "SEES" THE INTERRUPTION OF THIS ZEROS-BIT STREAM 
ANO INITIALIZES TO THE MONITOR STATE. LIKEWISE. THE MASTER SEQUeN- 
CER "SEES" ITS INCOMING BIT STREAM TERMINATE ANO ALSO INITIALIZES 
TO THE MONITOR STATE. THE HCHB IS NOT INITIALIZED BY THIS SEQUENCE 
SINCc '. i CONTAINS Trie REPLY MESSAGE. 
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MAINTENANCE CHANNEL 

COMPOSITE DIAGRAM 7 

MCH TOGGLE CONTROL LOGIC 
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SYM N0.1 
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CIRCUIT OPERATION (CONT) 



SLAVE TRANSMIT 

GATE SLAVGB (SLAVE GO) IS ENABLED BY ENTRY INTO THE SLAVE 
TRANSMIT (SXMIT) STATE. THE TBGCTL "B" FLIP-FLOP HAS PREVI- 
OUSLY LEFT IN THE SET STATE, UITH TBGCTL.BG10 CLAMPING THE 
TOGGLE NET LOU. SLAVG0 RESETS TBGCTL "B" CAUSING THE TOGGLE 
NODE TTBGO TO GO POSITIVE ALLOWING THE HCH SHIFT REGISTER 
TO TOGGLE (SHIFT RIGHT ONE BIT POSITION). THIS ACTION 
ACCOMPLISHES TWO FUNCTIONS: 1) IT RELEASES THE INHIBIT ON 
THE TTBGO NET AND 2) IT ACCOMPLISHES FINAL DATA REGISTRATION 
OF THE OUTPUT MESSAGE (I.E., COMPENSATES FOR THE SERIAL 
8UFFER BIT LOCATED ON FC202 THROUGH WHICH THE SERIAL MES- 
SAGE MUST PASS). ONCE THE TTBGO NET IS RELEASED BY SLAVG80, 
SUBSEQUENT TOGGLES ARE GENERATED BY FC202 VIA A BACKPLANE 
COLLECTOR TIE ON THIS NODE (GATE SNDTBGO). THESE TOGGLES 
ARE OERIVED DIRECTLY FROM THE INCOMING BIT STREAM. 

THE MCH SEQUENCER REMAINS IN THIS STATE. CONTINUOUSLY TRANS- 
MITTING BEYONO THE ENO OF MESSAGE. UNTIL THE INCOMING BIT 
STREAM CEASES. WHEN THIS IS DETECTED, A RESET PULSE (MCHRSTO) 
IS GENERATED BY CIRCUIT PACX FC202 RETURNING THE HCH SEQUENCER 
TO THE MONITOR STATE. 



CIRCUIT OPfRAIION 



COMPOSITE DIAGRAM 7 DETAILS THE ACTION OF THE TOGGLE CONTROL 
LOGIC. 

MASTER TRANSMIT 

THE FOLLOWING PROGRAM CONTROLLED SEQUENCE IS PERFORMED TO 
INITIATE A MCH TRANSMISSION TO THE OTHER CC. (SEE SHEET B9GK 
FOR TIMING OIAGRAM). 

1. RESET COMMANO (MISCELLANEOUS DECODER SIGNAL MCHRSTO) IS 
EXECUTED. INITIALIZING THE CONTROL FLIP-FLOPS, TBGCTL 
"A" AND *B". T0GCTL.AO OUTPUT ENABLES GATE ENALDO 
CLAMPING THE TOGGLE NODE TT2G0 (MCHTT8G0) LOW, PERMITTING 
THE SHIFT REGISTERS MCHTR AM) HCHC TO BE PARALLEL LOADED. 

2. THE HCHC IS PARALLEL LOADED AND IN THE PROCESS JAMS THE 
MCH SEQUENCE REGISTER TO THE TRANSMIT (HXHIT) STATE. 

}. THE START BIT IS SET 8Y MISCELLANEOUS DECODER SIGNAL 
MDMCLSTO. 

4. THE START CHANNEL COMMANO IS ISSUED. INPUT MGBO ACT- 
IVATES ON THE TRAILING EDGE OF CLOCK PHASE PJ, SETiTNG 
TBGCTL "A" DRIVING NODE TTBGO HIGH. THIS LOW-TO-HIGH 
TRANSITION CAUSES AN INITIAL DATA SHIFT FOR THE FINAL 
DATA REGISTRATION OF THE MESSAGE PRIOR TO OUTPUSLING. 
THE BUFFER BIT (MSOATA) IN THE BIPOLAR INTERFACE LOGIC 
(SHEET B9GH) HAS BEEN LOADED AND THE REMAINDER OF THE SERIAL 
MESSAGE IS REGISTERED WITH IT. MG30 ALSO CAUSES LEAD 
HGBSYN1 TO ACTIVATE AT THE LEAOING EDGE OF THE FOLLOWING 
PI CLOCK PHASE, WHICH ALLOWS GATE CTBGO TO TAKE CONTROL 
OF THE TOGGLE NODE. CTBGO, CLOCKED AT P), WILL GENERATE 
A SERIES OF TOGGLE PULSES AT THE TRAILING EDGE OF EACH 
SEBSF.qUENT PJ. THE SIPOLAR PULSE IS FORMED ON FC202 
(SEE SHEET B'JGH). 

MASTER RECEIVE 

THE MREC STATE NOW ACTIVE, ALLOWS THE MCH TO MONITOR FOR A 
REPLY MESSAGE. LEAO MRECO ENABLES GATE ENASHFT1 , REMOVING 
THE INHIBIT FROM GATE BTBGO. GATE BTBGO IS NOW FREE TO RE- 
SPOND TO THE ASYNCHROUS SHIFT PULSES DERIVED FROM THE BIT 
STREAM OF AN INCOMING SERIAL MESSAGE (INPUT MCHSHFTO). THE 
LEAOING EOGE OF THE FIRST SHFTO PULSE, PROflUCEn IN THE MREC 
STATE, DRIVES THE TOGGLE NODE (COLLECTOR TIE TTBGO) LOW 
ARMING THE "T1" INPUTS OF EACH SHIFT REGISTER CELL, THE 
TRAILING EDGE OF THIS PULSE THEN CAUSES THE OATA AT THE 
"D" INPUTS TO THESE CELLS TO BE ENTERED. THE SHFTO PULSE 
IS SYNCHRONIZED WITH THE SERIAL OATA INPUT LEAD. THIS 
SHIFTING ACTION CONTINUES UNTIL THE COMPLETE MESSAGE- HAS 
BEEN RECEIVED. UITH THE START BIT OF THE MESSAGE REGISTERED 
IN THE LEAST SIGNIFICANT BIT POSITION OF THE SHIFT REGISTER 
(I.E. STRT-1). STRT BEING SET, SETS THE TBGCTL "B" FLIP- 
FLOP (MREC STATE STILL ACTIVE), WHICH CLAMPS THE TTBGO NODE 
LOW, IMMEDIATELY DISABLING ANY FURTHER INCOMING TOGGLES. 
THE WAIT STATE IS NOW ENTERED. NO FURTHER ACTION TAKES PLACE 
IN THIS MODE UNTIL A RESET PULSE IS RECEIVED ON EXTERNAL IN- 
PUT MCHRSTO FROM CIRCUIT PACK FC20'. THIS RESET PULSE SIG- 
NIFIES THE SUCCESSFUL INITIALIZAT jN OF THE MCH SEQUENCER IN 
THE OTHER CC. IT IS IMPORTANT TO NOTE THAT THIS RESET PULSE 
INITAILIZES THE MCH ANO PUCES THE MCH SEQUENCER TO THE MON- 
ITOR STATE, BUT DOES NOT DESTROY THE JUST RECEIVED MESSAGE 
RESIDING IN THE MCH BUFFER REGISTER. 

MONITOR (SEE SHEET B9GL FOR TIMING OIAGRAM) 

THE DJJIESCENT STATE OF THE MCH IS THE MONITOR STATE. THE 
TBGCTL FLIP-FLOPS ARE RESET CLAMPING THE TOGGLE NODE (TTBGO) 
LOW VIA GATE ENALDO. IN THIS STATE, THE MCH IS ACTIVELY 
MONITORING iN INCOMING SERIAL DATA BUS. GATE ENASHFT1 EN- 
ABLED BY LEAO MONITOR, ALLOWS GATE BTBGO (BUS TOGGLE) TO 
RESPOND TO ANY PULSING SEEN ON EXTERNAL INPUT SHFTO VIA GATE 
SHFT1. SHFTO IS THE STROBE PULSE DERIVED FROM INCOMING 
SERIAL DATA ANO IS IN SYNCHRONISM WITH THE SERIAL OATA INPUT 
MCHROO (SEE B9GC). AT THIS TIME, HOWEVER, THE OUTPUT OF GATEBTBGO 
IS CLAMPED LOU BY GATE ENALDO VIA COLLECTOR TIE TTBGO. THE INI- 
TIAL SHFTO PULSE (GROUNO ACTIVE) SETS THE TBGCTL "V FLIP- 
FLOP VIA GATE UNLOCKTO RELEASING CONTROL OF THE TTBGO NODE 
TO GATE BTBGO (BUS TOGGLE). THE GATE DELAYS INVOLVED (4 TO 1) 
GUARANTEE THAT THE TTBGO NODE REMAINS LOW DURING THIS TRANS- 
ITION OF CONTROL. THE TRAILING EDGE OF SHFTO CAUSES A LOU- 
TO-HIGH TRANSITION ON THE TTBGO NODE WHICH IN TURN, INITIATES 
A TOGGLE TO THE SHIFT REGISTER. THE REMAINDER OF THE TOGGLES 
ARE CONTROLLED BY BTBGO THROUGH SHFTO. 

WHEN THE INCOMING MESSAGE IS FULLY REGISTERED IN THE SHIFT 
REGISTER, STRT BECOMES SET. STRT BEING SET COMBINED WITH THE 
MONITOR STATE ACTIVE, SETS THE TBGCTL "B" FLIP-FLOP CAUSING 
TBGCTL.BG10 TO IMMEDIATELY DRIVE AND HOLD THE TTBGO NET LOU. 
THIS CLAMP PREVENTS ADDITIONAL TOGGLE PULSES AFTER THE MES- 
SAGE IS REGISTERED. 
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COMPOSITE DIAGRAM 8 

BIPOLAR INTERFACE 
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NOTE 1 
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1. "RECEIVE" COAX FROM OTHER CC. 

2. "SEND" COAX TO OTHER CC. 

). SEE SHEET B9GF FOR INTERCONNECTION. 
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CIRCUIT OPERATION 

DRIVER CIRCUITRY 

TO MINIMIZE THE TRANSMIT ANO RECEIVE CIRCUITRY 
AND TO MAKE THE TRANSMISSION SCHEME INSENSITIVE 
TO THE TRANSMITTED DATA PATTERNS, TWO BIPOLAR 
HJLSES ARE USED TO REPRESENT A SINGLE BIT OF 
DATA. EACH SERIAL "IT OF INFORMATION IS EN- 
CODED INTO A DATA-BIT PAIR (SEE FIG. 1). THIS 
DATA-BIT PAIR CONSISTS OF TWO ADJACENT PULSES 
OF EQUAL AMPLITUDE BUT OF OPPOSITE POLARITY. 
PULSING THE TRANSMISSION LINE WITH TWO EQUAL 
AND OPPOSITE PULSES RESULTS IN MAINTAINING A 
ZERO VOLTAGE SHIFT IN THE GROUND REFERENCE 
LEVEL OVER THE LENGTH OF THE MESSAGE. EACH 
DATA-BIT, THEREFORE, PULSES AND FORCEFULLY 
RECOVERS THE LINE PRIOR TO THE NEXT DATA-BIT 
INTERVAL, REGARDLESS OF THE CHARACTERISTICS 
OF THE TRANSMISSION MEDIA. 

TO FORM THE DATA-BIT PAIR, TWO HIGH FANOUT GATES 
ARE USED (MCHSOP, MCHSON). THEIR TOTEM POLE OUT- 
PUTS ARE CONNECTED IN A PUSH-PULL CONFIGURATION 
WITH THE PRIMARY OF THE DRIVER TRANSFORMER. 
THE ORDER IN WHICH THESE ORIVER GATES ARE 
PULSED DETERMINES THE PHASE RELATION, ANO 
THEREFORE, THE DATA CONTENT, OF THE DATA-BIT 
PAIR. 

TWO SETS OF OATA ENCODING GATES ARE PROVIDED. 
ONE SET IS FOR SYSTEM CLOCK-TIMED TRANSMISSIONS, 
ANO ONE SET IS FOR BIT STREAM- TIMED TRANSMIS- 
SION. IN EITHER CAjt, THE DATA TO BE TRANSMITTED 
IS PRESENTED TO THEIR RESPECTIVE SET OF EN- 
CODING GATES FROM THE ASSOCIATED BUFFER 
FLIP-FLCP (rSOATA OR SSOATA), ANO CLOCKED 
ACCORDINGLY. WHEN OPERATING IN THE BIT STREAM- 
TIMED MODE, THE INCOMING DATA STREAM IS A 
STRING OF ZEROS. 

RECEIVER CIRCUITRY 

THE RECEIVER GATES (SROATO ANO RRDATO) HAVE 
CLIPPING CIRCUITS ON THEIR INPUTS. THE BI- 
POLAR PULSE IS PRESENTED TO BOTH INPUT GATES 
180° OUT OF PHASE WITH EACH OTHER. THE NEGA- 
TIVE PORTIONS OF THE BIPOLAR WAVE FORMS ARE 
REMOVED BY THE CLIPPING CIRCUITS TO PREVENT 
THE INPUTS FROM BEING DRIVEN BELOW GROUND. 
THE POSITIVE PORTIONS OF THE BIPOLAR WAVE- 
FORM THEN SEQUENTIALLY ORIVE THE RECEIVER 
GATES, THE ORDER REFLECTING THE DATA CONTENT 
OF THE BIPOLAR WAVEFORM. THESE GATES DbiVE 
DIRECTLY INTO THE RDAT FLIP-FLOP, WHERE THE 
DATA CONTENT IS STORED. THE SHIFT LOGIC DE- 
TECTS THE PRESENCE OF THE DATA-BIT PAIR AND 
GENERATES A SHIFT PULSE (HCHSHFTO) IN SYN- 
CHRONISM WITH THE RECONSTITUTED OATA (MCHRDO). 

THE SHIFT PULSE, HCHSHFTO, IS GENERATED BY THE 
SHFT FLIP-FLOPS AND ASSOCIATED GATES. THE 
QUIESCENT STATE OF THESE FLIP-FLOPS ARE RESET, 
WITH MCHSHFTO P05 , TIVE (INACTIVE). THE FIRST 
LOBE OF A DATA-BIT PAIR ACTIVATES EITHER GATS, 
SROATO OR RRDATO OEPENDING ON ITS OATA CONTENT. 
ASSUME A "ONE" IS ENTERING, GATE RRDATO RES- 
PONDS TO THE FIRST LOBE OF THE DATA BIT PAIR, 
SETTING THE SHFT "B" FLIP-FLOP DRIVING THE 
HCI6HFT0 COLLECTOR TIE TO GROUND. THE SECOND 
LOBE, DRIVING GATE SROATO, SETS THE SHFT "A" 
FL!P-FLOP. GATE RSTSHFTO ACTIVATES AND REMOVES 
THE INHIBIT FROM GATE EOGEO. SROATO. STILL 
GROUND, PREVENTS EDGEO FROM ACTIVATING UNTIL 
THE SECOND LOBE OF THE DATA-BIT PAIR IS PASSED. 
EDGEO, THEREFORE, ACTIVATES ON THE TRAILING 
EDGE OF THE SECOND LOBE OF THE DATA-BIT PAIR. 
EDGEO RESETS BOTH SHFT FLIP-FLOPS ANO ALSO 
CAUSES HCHSHFTO TO PULSE POSITIVE WITHIN 
ONE GATE OELAY BECAUSE EDGED DIRECTLY INHI- 
BITS THE SHIFT OUTPUT GATES. WITHOUT THIS 
INHIBIT CONNECTION, IT WOULD REQUIRE 1 GATE 
DELAYS AFTER EDGEO ACTIVATES TO TURN OFF THE 
MCHSHFTO PULSE. THIS LOU-TO-HIGH TRANSITION 
ON OUTPUT LEAD MCHSHFTO CAUSES A DATA SHIFT 
IN THE MCHTR/MCHC SHIFT REGISTER. 



SEE NOTE 2 
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notes: 

1. mch channel co0e5 are normally rtpresented as 4- 
out-of-8 cooes. the extra 1 is the start bit, 
but this bit need not be decoded as it is common 
to all codes. 

2. these mch outputs cause interrupts when decoded in 
an on-line cc and are inhibited in the off-line cc. 

3. bst=bit-streah timed. 

4. these commands are only executed if cc is off-line. 

5. these commands are only executed if cc is stopped 
or frozen. 
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MCH COMMAND TRANSLATOR 
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(SEE NOTE 5) 
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(SEE NOTE 4) 
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(SEE NOTE 3) 
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SYM NO. 4 (02-27) 
?l% FA1037 



CIRCUIT OPERATION 
COMMANDS 

THERE ARE TWO BASIC TYPES OF MCH CCMMAKOS: THE ONES WHICH 
CAN ONLY BE EXECUTED IF THE SYSTEM CLOCK IN THE CONTROLLED 
(SLAVE) CC IS RUNNING AND THE Of£S WHICH CAN OPERATE 
INDEPENDENTLY OF THE SYSTEM CLOCK. 

BECAUSE THERE ARE TWO TYPES OF COMMANOS. THE SLAVE SEQUENCE 
HAS TWO OPERATIONAL MODES IN THE SXEQ STATE. THEY ARE THE BIT 
STREAM TIHING MOOE (BSTM) AND THE CLOCK TIMING MOOE (CTK). FOR 
BSTM OPERATION ALL EXECUTION TIMING IS DERIVED FROM THE 
INCOMING BIT STREAM WHILE CTM OPERATION IS CARRIED OUT IN 
SYNC WITH THE CONTROLLED CCS CLOCK. 

THE COMMAND FIELD OF THE RECEIVED MESSAGE (MCC) CONTAINS 
A 3-OUT-OF-7 CODE. THE FIRST BIT OF THIS FIELD IS THE MOOE 
SELECT BIT. OUT OF THE POSSIBLE 35 CODE COMBINATIONS 
AVAILABLE THE SIX BSTM COMMANDS WERE ASSIGNED FROM THAT 
SUBSET OF THE 35 WITH THE LEAST SIGNIFICANT BIT EQUAL TO 1. 
THE 17 CTM COMMANDS WERE ASSIGNED FROM THE REMAINING COOES 
WITH THE MOOE BIT EQUAL TO 0. THIS MOOE BIT IS GATED TO THE 
SEQUENCE LOGIC SETTING IT INTO THE PROPER CONFIGURATION 
(BSTM OR CTM) PRIOR TO ENTRY INTO THE SXEQ STATE. 

FOR ADDED PROTECTION, CERTAIN COMMANOS ARE RESTRICTED TO 
OFF-LINE EXECUTION OR EXECUTION ONLY IN A STOPPEO OR 
FROZEN PROCESSOR. FOR EXAMPLE, A COMMAND TO STOP THE 
CLOCK IN THE ON-LINE PROCESSOR WOULD NOT BE EXECUTED. 
THE FOLLOWING IS THE LIST OF MCH COMMANOS, THEIR 4-OUT-0F-8 
COOES AND THEIR RESTRICTIONS. 

MAINTENANCE CHANNEL COMMANDS 









4-0UT-0F-8 


INERONrC 


ACTION IN RECEIVING 


CONDITIONAL 


COOE (HEX) 






ON 


(SEE NOTE 1) 


CLER 


CLEAR ERROR REGISTER 




65 


CLMSR 


CLEAR MAINTENANCE STATES 
REGISTER 




35 


CLPT 


CLFAR PROGRAH TIMER 


CC-OFF-LINE 


a 


CLTTO 


CLEAR TIMER TIMEOUT REGISTER 




OISA 


10 DISABLE A 




A5 


OISB 


10 DISABLE B , 




E1 


INITCLK 


INITIALIZE CLOCK (BST) 


CC-OFF-LINE 


47 


LDMAR 


CLEAR STPJ«8J»JCHTR;SET FREEZE CCOFF-LINE AND EITHER 40 
■-•»•-»- ■"" ' cTro ra exert 


LDMCHB 


MCr^^MCHlK 


STOP OR FREEZE 


99 


LOMIRH 


MIRH»MCHTR 


STOP OR FREEZE 


30 


LDMIRL 


MIRL«MCHTR:EXECUTE ONE CYCLE 


CC*OFF-LINE 


.0 


HSTART 


CLEAR FREEZE 


CC-OFF-LINE 


C9 


MSTOP 


SET STOP FLIP-FLOP 




01 


•RTNER 


HCHTR»€R; TRANSMIT (BST) 
MCHTR-MB; TRANSMIT (BST) 




88 


»RTNMB 




A3 


•RTNMCHB 


MCHTR-MCHB; TRANSMIT 




31 


•RINMMH 


MCH TR»MMH; TRANSMIT 
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♦RTNHHL 


MOmVMML; TRANSMIT 




95 


«RTNSS 


MCHTR-SS; TRANSMIT (BST) 




95 


SPCLK 


STOP THE CLOCK (BST) 


■X-OFF-LINE 


17 


STCLK 


START THE CLOCK (BST) 




C3 


SWITCH 


HARDWARE INITIALIZATIOH(BST) 


CC-OFF-LINE 


OF 


TOGCLK 


TOGGLE CLOCK INPUT (BST) 


CLK STOPPEO 


27 



CIRCUIT OPERATION (CONT) 

RTNSS - RETURNS THE SYSTEM STATUS REGISTER (SS) FROM THE OTHER 
CC. THE SS IS GATED TO THE MCHTR ANO TRANSMITTED BACK INDEPEN- 
DENTLY OF ANY NORMAL CC CONTROL OR DATA PATHS. 

SPCLK - STOPS THE CLOCK WITH PHASE 3 ACTIVE. CC MUST BE OFF-LINE. 
STCLK - STARTS THE CLOCK AT THE PHASE 3 TO PHASE TRANSITION. 

SWITCH - PERFORMS A HARDWARE INITIALIZATION OF THE OTHER CC 
IN ORDER TO SWITCH IT ON-LINE. THIS COMMAND IS PERFORMED 
ONLY IF THE CC FLIP-FLOP IS CLEARED (OFF-LINE). IF THE CC 
FLIP-FLOP IS SET (ON-LINE) THEN AN INTERRUPT IS GENERATED IN 
THE ON-LINE CC. 

TOGCLK - CAUSES THE OTHER CCS CLOCK TO BE ADVANCED ONE-HALF 
PHASE. THIS COMMAND IS USED WHEN THE OTHER CCS CLOCK HAS 
BEEN STOPPED TO MANUALLY STEP IT THROUGH ALL OF ITS STATES. 



CIRCUIT OPERATION (CONT) 

MSTOP - SETS THE STOP FLI P-FLOP WHICH JAMS THE MAR TO A 
MAINTENANCE ADDRESS RESULTING IN ALL ZEROS BEING READ OUT 
OF THE MICROMEHORY. THIS COMMAND IS PERFORMED ONLY IF THE 
CC FLIP-FLOP IS CLEARED (OFF-LINE). 

RTNER - RETURNS ERROR REGISTER (ER) FROM THE OTHER CC. THE ER 
IS GATEO TO THE MCHTR ANO TRANSMITTED BACK, I NCEPENOENTIY OF ANY 
NORMAL CC CONTROL OR DATA PATHS. 

RTNMB - RETURNS MISCELLANEOUS BITS (MB) FROM THE OTHER CC. THE 
MB IS GATED TO THE MCHTR ANO TRANSMITTED BACK INDEPENDENTLY OF ANY 
NORMAL CC CONTROL OR DATA PATHS. 

RTNMCHB - CAUSES THE CONTENTS OF THE MCHB IN THE OTHER CCS MAIN- 
TENANCE CHANNEL TO GE GATED TO ITS MCHTR ANO TRANSMITTED BACK. 

RTNMMH - CAUSES THE HIGH 16 BITS OF THE MICROMEHORY WORD CUR- 
RENTLY ADDRESSED BY THE Ml CROADDRESS REGISTER (MAR) TO BE GATED 
TO THE MCHTR ANO TRANSMITTED BACK. 

RTNMML - CAUSES THE LOW 16 BITS OF THE MICROMEHORY WORD CURRENTLY 
ADDRESSED BY THE MICROAOORESS REGISTER TO BE GATED TO THE MCHTR 
AND TRANSMITTED BACK. 






CIRCUIT OPERATION (CONT) 

LDMAR - RESETS THE STOP FLI P-FLOP, LOADS THE OTHER CCS MICRO- 
AOORESS REGISTER (MAR) WITH THE LOW 12 BITS OF THE DATA 
FIELD (MCHTR) ANO SETS THE FREEZE FLIP-FLOP, FREEZING THE MAR 
CONTENTS. THE CONTROLLED CC MUST BE STOPPEO PRIOR TO THIS 
COMMAND'S EXECUTION AND BE OFF-LINE. 

LDMCHB - CAUSES THE 20-BIT DATA FIELD ANO 2 PARITY 8ITS OF 
THE MCHTR TO BE LOADED INTO THE OTHER CCS MAINTENANCE 
CHANNEL BUFFER REGISTER (MCHB). 

LDMIRH - CAUSES THE DATA FIELD TO BE GATED TO THE OTHER CCS 
MIR FOR ONE MICROCYCLE. THIS COMMAND IS EXECUTED ONLY IF 
THE OTHER CC IS 3T0PPEC OR FROZEN. 

LDMIRL - CAUSES THE DATA FIELD TO BE GATED TO THE MICROIN- 
STRUCTION REGISTER (MIR) LOU 16 BITS ANO THE RESULTANT TO- 
ANO FROH-CONTROL FIELDS TO BE ACTIVE FOR A SINGLE CYCLE. " . 
THIS COMMAND IS EXECUTED ONLY IF THE OTHER IS STOPPED OR 
FROZEN. 

MSTART - RESETS THE FREEZE FLIP-FLOP ALLOWING THE OTHER CC 
TO START PROCESSING MICROINSTRUCTIONS AT THE ADDRESS FROZEN 
IN THE MAR. THIS COMMAND IS PERFORMED ONLY iF THE CC FLIP- 
FLOP IS CLEARED (OFF-LINE). 






COMMAND DESCRIPTIONS 

CLER - CLEARS THE OTHER CCS ERROR REGISTER (ER). 

CLMSR - CLEARS THE OTHER CCS MAINTENANCE STATE REGISTER (MSR). 

CLPT - CAUSES THE OTHER CCS PROGRAM TIMER (PT) TO BE CLEARED. 
THIS COMKWD IS PERFORMED INDEPENDENTLY OF ANY NORMAL CC CONTROL 
OR DATA PATHS. IF THIS COMMAND IS ATTEMPTED IN AN ON-LINE 
PROCESSOR, THE COMMAND IS NOT EXECUTED ANO AM ERROR SIGNAL IS 
GENERATED. 

CLTTO - CLEARS THE TIMER TIMEOUT REGISTER (TTO) WHICH CLEARS 
THE BACK UP TIMING COUNTER (BTC) AFTER If HAS BEEN SET FOR A 
FIXED PERIOD OF TIME. IN ORDER TO KEEP THE OTHER CCS PRO- 
GRAM TIMER (PT) BLOCKED, IKE HO MUST BE CLEARED PERIODICALLY. 

OISA - CAUSES THE FIRST 0ISA8LE SIGNAL TO BE SENT TO THE OTHER 
CCS DISABLE 1/0 CIRCUIT. 

DIS8 - CAUSES THE SECOND OISABLE SIGNAL TO BE SENT TO THE. 
OTHER CCS DISABLE 1/0 CIRCUIT. 

INITCLK - INITIALIZES THE CLOCK TO PHASE 3. THE RUNNING OR 
STOPPED STATUS OF THE CLOCK IS NOT AFFECTED BY THIS COMMAND. 

• THESE COMMANDS REQUIRE A ZERO OATA FIELD FORMAT IN THE TRANS- 
MITTED MESSAGE. 

* BST (BIT STREAM TIMING) SIGNIFIES CLOCK-INDEPENDENT COMMANDS 
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COMPOSITE DIAGRAM II 

SLAVE SEQUENCE (CLOCK) - TIMINC OIAGRAH 



SEE NOTE J - 
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notes: 

t once ttbgo is rr eased by 
slave transmit (sxhit1), 
the slave transmit toggles 
are generated by fc20z 
via a backplane collector 
tie on this node. these 
toggles are derived 
directly from the incoming 
bit streak. 

2. reset caused by tonopulser on 
cp fc202 detecting an 
absence of incoming 
serial data. 

j. tht relative timing between 
the clock in the slave 
processor and the incoming 
bit stream as shown is 
arbitrary. 
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END OF MESSAGE -•) 

^LAST INCOMING SERIAL BlT STREAM TlHINS "M" (ZEROS)-* 
.,. \MTA BIT (FC202) - Q « - » 
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SLAVE SEQUENCE (BIT STREAM) - TIMING DIAGRAM 



IT S~REAM SHUT 
OFF FROM THE OTHER CCS 
MAINTENANCE CHANNEL 




X THESE PULSES GENERATED ON CP FC202 



NOTESt 

1. ONCE TOGO IS RELEASED BY SLAV. 7 TRANSMIT (SXMIT1), 
THE SLAVE TRANSMIT TOGGLES ARE GENERATED 8Y CP FC202 
VIA A BACKPLANE COLLECTOR TIE ON THIS NODE. THESE 
TOGGLES ARE DERIVED DIRECTLY FROM THE INCOMING BIT 
S T REAM. 

2. RESET CAUSED BY MONOPULSER ON CP FC202 OETECTING AN 
ABSENCE OF INCOMING SERIAL DATA. 
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1 

STATE CODE 

GENERATOR 



(1-0) 



ACTIVE (00) 



i-out-of-aV 
translator \ 



(01) 



RROY 



i i 



-ENABLES AFTER THE (11) 
STATE IS ABANOONED 
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MGO 
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SYM NO. 1 (02-26) 
P/B FC202 



notes: 

1. loads transmit state in main sequencer. 

2. loads switch code (0f) u in mchc. 

). c1.200 changes state on trailing edge of pi. 



MGBQ1 



BEGIN 

> OUTPULSING 
(SEE SHT B9GH) 







INITIALIZE 
MAIN SEQUENCER 



ERROR 
DETECTED, 



1j» CLOCK 




1>»s CLOCK 



SWITCH SEQUENCER 
STATE DIAGRAM 



FIG. 1 



INITIALIZE a 
MAIN SEQUENCER 



ACTIVATE MAIN 
SEQUENCER 



CIRCUIT OPERATION 

SWITCH TRANSMISSION (SEE SHEET B9CP FOR TIMING DIAGRAM) 

ANOTHER OPERATIONAL MODE OF THE MCH IS THE AUTOMATIC GENERA- 
TION OF THE "SWITCH" MESSAGE. IF AS A RESULT OF FATAL ERROR 
IN THE ON-LINE CC. A SYSTEM RECONFIGURATION IS NECESSARY, 
A SWITCH SIGNAL IS SENT TO ITS MCH CONTROLLER. SINCE THIS 
SIGNAL IS GENERATED BY A PROCESSOR IN TROUBLE (HARDWARE 
FAULT, PARITY ERROR, ETC.), THE MCH MUST RESPOND TO THIS 
FATAL ERROR SIGNAL AUTOMATICALLY WITH A CODED TRANSMISSION 
TO THE STAND-BY PROCESSOR TO ORDER IT TO SWITCH ITSELF ON- 
LINE AND TAKE OVER THE CALL PROCESSING RESPONSIBILITY. 
SINCE THIS SWITCH MESSAGE CAN OCCUR AT ANY TIME RELATIVE 
TO MCH OPERATION, IT HAS THE A8ILITY TO ABORT ANY CURRENT 
MCH TRANSMISSION, INITIALIZE THE MAIN SEQUENCER, JAM THE 
MCH TO THE J-0UT-0F-7 SWITCH CODE, SET THE STRT BIT, AND 
INITIATE THE SWITCH TRANSMISSION WITHOUT ANY EXTERNAL CON- 
TROL OTHER THAN CLOCK FRfiM rue FAULTY PROCESSOR. 

TO ACCOMPLISH THIS A SEPARATE SEQUENCER, THE SWITCH SEQUEN- 
CER, IS INCORPORATED INTC THE MCH CONTROLLER I INDEPENDENTLY OF 
THE MAIN SEQUENCER. SEE FIG. 1 FOR THE STATE DIAGRAM. IN THE 
NORMAL OR ACTIVE STATE IT CONTINUALLY MONITORS THE ERROR BUS, 
ESWITCHO. UPON RECEIVING AN ERROR PULSE, IT SYNCS WITH A 
TIMING SOURCE (CLOCK-OERIVEO) AND ENTERS AN INITIALIZATION 
STATE (INITIALIZE) WHERE THS MAIN SEQUENCER IS INITIALIZED 
(MCHRSTO). THE NEXT STATE (iOAO 4 GO) JAMS TIE MCHC TO THE 
5-OUT-OF-7 SWITCH CQOE j _SJUSlSTRT, JAMS THE MAIN SEQUENCE RE- 
GISTER TO MXMIT, AND THEN ACTIVATES THE MAIN SEQUENCER (HG0O). 
FROM THIS POINT THE MAIN SEQUENCER TAKES COMMAND AND TRANSMITS 
THE SWITCH MESSAGE AS IF IT WERE A SOFTWARE INITIATED TRANS- 
MISSION (SHEET B9GF). MEANWHILE, THIS SWITCH SEQUENCER CYCLES 
TO ITS NEXT STATE (OISABLE)WHERE IT REMAINS UNTIL INITIALIZED BY 
THE NEHLY ON-LINE PROCESSOR. THIS DISABLE STATE PREVENTS REPETI- 
TIVE SWITCH MESSAGES. THE SWITCH MESSAGE IS SENT ONLY ONCE. 

SINCE THE MASTER SEQUENCER ADVANCES TO MSEC AFTER OUTPULSING 
THE SWITCH MESSAGE. IT THEN EXPECTS A. NORMAL RETURN MESSAGE 
TO RECYCLE IT TO THE MONITOR STATE. THIS IS WHERE THE NEWLY ON- 
LINE PROCESSOR CAN EXERCISE CONTROL," REQUEST STATUS INFORMA- 
TION, AND PERFORM ANY SUBSEQUENT DIAGNOSTICS. THE NEWLY ON- 
LINE PROCESSOR IS INITIALIZED BY THE OECODED SWITCH MESSAGE. 
BUT THE MCH, NOT DIRECTLY INITIALIZED BY THE SWITCH MESSAGE, 
IS NOT RESET UNTIL THE INITIALIZATION SEQUENCE IN THE MICRO- 
CODE IS PERFORMED. THIS DELAY IN RESETTING THE NEWLY ON-LINE 
MCH ALLOWS THIS MCH CONTROLLER TO BEGIN OUTPULSING A RETURN 
MESSAGE TO THE OTHER CC, THEREBY CAUSING THE OTHER CC TO 
INITIALIZE TO THE MONITOR STATE WHEN THIS MESSAGE IS INTER- 
RUPTED. AT THIS POINT, BOTH MCH CONTROLLERS ARE IN THE MONI- 
TOR STATE AND NORMAL COMMUNICATION MAY BE INITIATED. BEFORE 
RESTORING THE SWITCH SEQUENCER TO THE ACTIVE STATE, THE 
SOURCE OF THE ERROR MUST BE REMOVED TTI PREVENT SUBSEQUENT 
SWITCH TRANSMISSIONS. 
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SWITCH SEQUENCE-TIMING DIAGRAM 
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CSTC0341 

CST01231 

CST01261 

CST01311 

CST01341 

CST02231 

CST02261 

CST02311 

CST02341 

ER.IOHO 

ESCOOOOO-ESC00190 
ESC01000-ESC01190 
ESC02000-ESC02190 
GO.OOOA 

GO. 0008 
GO.010A 

GO.O10B 



I/O MAIN CHANNEL'S 3 OUT OF 6 RETURN 
CHECK CODE BITS 0-3 

I/O MAIN CHANNEL 0", DECODED I/O 
SEQUENCER STATE - LOADED RECEIVE 
(INTERNAL) 

I/O HAIN CHANNEL "j", DECODED I/O 
SEOUENCER STATE - LOADED MESSAGE 
COMPLETE (INTERNAL) 

I/O .IAIN CHANNEL "(T. DECODED I/O 
SEQUENCER STATE - TRANSMIT MAINTENANCE 
(INTERNAL) 

I/O MAIN CHANNEL "0\ DECODED I/O 
SEOUENCER STATE - TRANSMIT NORMAL 
(INTERNAL) 

I/O MAIN CHANNEL T, DECODED I/O 
SEQUENCER STATE - TRANSMIT NORMAL 
(INTERNAL) 

I/O MAIN CHANNEL T, DECODED I/O 
SEOUENCER STATE - TRANSMIT NORMAL 
(INTERNAL) 

I/O MAIN CHANNEL "T, DECODED I/O 
SEOUENCER STATE - TRANSMIT NORMAL 
(INTERNAL) 

I/O MAIN CHANNEL "1", DECODED I/O 
SEQUENCER STATE - TRANSMIT NORMAL 
(INTERNAL) 

I/O MAIN CHANNEL "2", DECODED I/O 
SEQUENCER STATE - TRANSMIT NORMAL 
(INTERNAL) 



I/O MAIN CHANNEL f . DECODED I/O 
SEOUENCER STATE - TRANSMIT NORMAL 
(INTERNAL) 

I/O MAIN CHANNEL 2", DECODED I/O 
SEOUENCER STATE - TRANSMIT NORMAL 
(INTERNAL) 

I/O MAIN CHANNEL "2". DECODED I/O 
SEOUENCER STATE - TRANSMIT NORMAL 
(INTERNAL) 

I/O CHANNEL ERROR (I/O DHL MATCH ERROR, 
3 OUT OF 6 SUBCHANNEL SELECT OR CONTROL 
STATES ERROR) 

ENABLE MAIN CHANNEL SUBCHANNEL 0-19 
(INTERNAL) 

ENA8LE MAIN CHANNEL 1 SUBCHANNEL 0-19 
(INTERNAL) 

ENABLE MAIN CHANNEL 2 SUBCHANNEL 0-19 
(INTERNAL) 

CONTROL OUTPULSING ON I/O MAIN 
CHANNEL 0, SUBCHANNELS 0-9 (INTERNAL) 

CONTROL OUTPULSING ON I/O MAIN 
CHANNEL 0, SUBCHANNELS 10-19 

CONTROL OUTPULSING ON I/O MAIN 
CHANNEL 1. SUBCHANNELS 0-9 (INTERNAL) 

CONTROL OUTPULSING ON I/O MAIN 
CHANNEL 1, SUGCHANNELS 10-19 (INTERNAL) 



G0.020A 

G0.020B 

IDLECOO 

IDLE010 

IDLEOZO 

IDL00A0 

IDL01A0 

IDL02A0 

INTRPIQO 

IO.P11 

I0.P21 

I0.P31 

IODPH0 

IODPL0 

lODSlDLO 

I0D00O-IOD150 
IOTR1NO 

IOTR2M0 

LOFFOA 

MCSOOO 

MCS010 

HCSOZO .... 

MDOIDCHO 

MD1CHTNO 

MD2CHTMO 

MC3CHC0 

HMSTCHO 

MD5EI0S0 

MD6RAI00 



1 



PART OF FS 10 



CONTROL OUTPULSING ON I/O MAIN 
CHANNEL 2, SUBCHANNELS 0-9 (INTERNAL) 

CONTROL OUTPULSING ON I/O MAIN 
CHANNEL 2, SUBCHANNELS 10-19 (INTERNAL) 

BUFFERED MISC. DECODER CROSSPOINTS. I/O 
MAIN CHANNEL (INTERNAL) 

BUFFERED MISC. DECODER CROSSPOINTS. I/O 
MAIN CHANNEL 1 (INTERNAL) 

BUFFERED MISC. DECODER CROSSPOINTS. I/O 
MAIN CHANNEL 2 (INTERNAL) 

DEFINES THE LOAD I/O INTERVAL INTO I/O 
HAIN CHANNEL (INTERNAL) 

DEFINES THE LOAD I/O INTERVAL INTO I/O 
HAIN CHANNEL 1 (INTERNAL) 

DEFINES THE LOAD I/O INTERVAL INTO I/O 
MAIN CHANNEL 2 (INTERNAL) 

INTERRUPT FROM 10 MAIN CHANNELS 0, 1. 2 

P1 CLOCK TO 10 CHANNELS 

P2 CLOCK TO 10 CHANNELS 

P3 CLOCK TO 10 CHANNELS 

PARITY HIGH OF THE IOD REGISTER 

PARITY LOW OF THE IOD REGISTER 

IDLE STATUS CONOITION FROM 10 CHANNELS 
TO THE DS BIT 

BITS 0-15 OF THE IOD REGISTER 

NORMAL. 



FROM 



I/O CHANNELS 



10 MESSAGE COMPLETE FLAG 
10 CHANNELS TO TR1 BIT. 



10 MESSAGE COMPLETE FLAG - MAINTENANCE. 
FROM 10 CHANNELS TO TR2 BIT. 

LOCK OFF-LINE OR DISABLE INDICATION 
(DISABLES 10) 

DECODED I/O HAIN CHANNEL "0" SELECT 
SIGNAL (INTERNAL) 

DECODED I/O HAIN CHANNEL "1" SELECT 
SIGNAL (INTERNAL) 

DECOPED !'0 MA!" CHANNEL "2" SELECT 
SIGNAL (INTERNAL) 

MISC. DECODER, IDLE THE SELECTED I/O 
CHANNEL 

MISC. DECODER, LOAD THE SELECTED I/O 
CHANNEL WITH TRANSMIT NORMAL STATE CODE 

MSC. DECODER, LOAD THE SELECTED I/O 
CHANNEL WITH TRANSMIT MAINTENANCE STATE 
CODE 

HISC. DECODER, LOAD THE SELECTED I/O 
CHANNEL SEOUENCER WITH THE CONTROL FIELD 
DEFINED BY THE LOW 4 BITS OF GENERAL 
REGISTER 9 

MISC. DECODER, START THE SELECTED I/O 
CHANNEL 

MISC. DECODER, ENABLE THE OUTPUTS OF THE 
IOS REGISTER TO BE ORED WITH THE OUTPUTS 
OF THE IOD IN THE SELECT I/O CHANNEL 
(MAINTENANCE ONLY) 

HISC. DECODER, ENABLE GATING FROM R10 TO 
THE IOD REGISTER IN THE SELECTED I/O 
CHANNEL 



SlM6QLZLEAQ.QeSlGNAIlQU 

MNEMONIC. KEMIION. 



HSGCHOOO 

MSGCM010 

HSGCM020 

ROATAOOO 

RDATAC1Q 

RDATA020 

RECOOO 

REC010 

REC020 

R10.PHO 

R10.PLO 

R10.000-R10.150 

R9.000-R9.130 

SC5C0OOO-SCSC0050 

SCSC0100-SCSC0150 

SCSC0200-SCSC0250 

SC00R00P-SC00R19P 

SC0OS00P-SC0OS19P 

SC01RTOP-SC01R19P 

SC01SOOP-SC01S19P 
SC02ROOP-SC02R19P 

SC02S00P-SC02S19P 

SOATAOOO 

SDATA010 

S0ATA020 

3GD001 

SG0011 

SG0021 



"OR- OF MESSAGE COMPLEFE STATES IN I/O 
HAIN CHANNEL (INTERNAL) 

"OR- OF MESSAGE COMPLETE STATES IN I/O 
ilAIN CHANNEL 1 (INTERNAL) 

"OR- OF MESSAGE COMPLETE STATES IN I/O 
MAIN CHANNEL 2 (INTERNAL) 

SERIAL INPUT DATA TO THE 100 DATED OF 
I/O MAIN CHANNEL (INTERNAL) 

SERIAL INPUT DATA TO THE IOD OF I/O HAIN 
CHANNEL 1 (INTERNAL) 

SERIAL INPUT DATA TO THE IOD OF I/O HAIN 
CHANNEL 2 (INTERNAL) 

"OR" IF RECEIVE STATES IN I/O HAIN 
CHANNE. (INTERNAL) 

OR" 0= RECEIVE STATES IN I/O HaIN 
CHANNE. 1 (INTERNAL) 

OH" OF RECEIVE STATES IN I/O MAIN 
CHANNEL 2 (INTERNAL) 

PARITY HIGH OF GENERAL REGISTER 10 

PARITY LOU OF GENERAL REGISTER 10 

BITS 0-15 OF GENERAL REGISTER 10 

BITS 0-13 OF GENERAL REGISTER 9 

I/O HAIN CHANNELS 0. SUBCHANNEL SELECT 3 
OUT OF 6 CODE CHECK (BITS 0-5) 
(INTERNAL) 

I/O MAIN CHANNEL 1, SUBCHANNEL SELECT 3 
OUT OF 6 CODE CHECK (8ITS 0-5) 
(INTERNAL) 

I/O MAIN CHANNEL 2, SUBCHANNEL SELECT 3 
OUT OF 6 CODE CHECK (BITS 0-5) 
(INTERNAL) 

I/O HAIN CHANNEL 0, SUBCHANNELS 0-19 
RECEIVE INPUTS (TRANSFORMER INPUTS - 
POSITIVE) 

I/O MAIN CHANNEL 0, SUBCHANNELS 0-19 
SEND OUTPUTS (TRANSFORMER OUTPUTS - 
POSITIVE) 

I/O MAIN CHANNEL 1, SUBCHANNELS 0-19 

pece:ve rs>urs ctr,^sfo^rer cvttuts - 

POSITIVE) 

I/O MAIN CHANNEL 1, SUBCKAOTL 0-19 SEND 
OUTPUTS (TRANSFORMER OUTPUTS - POSITIVE) 

I/O MAIN CHANNEL 2. SUBCHANNEL 0-19 
RECEIVE INPUTS (TRANSFORMER OUTPUTS - 
POSITIVE) 

I/O MAIN CHANNEL 2, SUBCHANNEL 0-19 SEND 
OUTPUTS (TRANSFORMER OUTPUTS <■ POSITIVE) 

I/O MAIN CHANNEL 0, SEND DATA SERIAL 
OUTPUT FROM IOD (INTERNAL) 

I/O MAIN CHANNEL 1, SEND DATA SERIAL 
OUTPUT FROM IOD UdTERNAL) 

I/O MAIN CHANNEL 2, SEND DATA SERIAL 
OUTPUT FROM IOD (INTERNAL) 

BEGIN TRANSMIT SIGNAL FOR I/O MAIN 
OWNNEL (INTERNAL) 

BEGIN TRANSMIT SIGNAL FOR I/O MAIN 
CHANNEL 1 ( INTERNAL) 

BEGIN TRANSMIT SIGNAL FOR I/O HAIN 
CHANNEL 2 (INTERNAL) 



5YHBfAaEAQ.!SSIG!JAIIQS 
NhiSHlC QE.EISIIIQN. 



SHIFTOOO 
SHIFT010 
SHIFT020 
TMNIR001 

THNtROir 

TMNIR021 

T36ER0OO 

T36ER010 

T36ER020 



~w 



INCOMING SHIFT LEAD TO 100 FOR I/O HAIH 
CHANNEL (INTERNAL) 

INCOMING SHIFT LEAD TO IOD FOR I/O HAIN 
CHANNEL 1 (INTERNAL) 

INCOMING SHIFT LEAD TO IOD FOR I/O MAIN 
CHANNEL 2 (INTERNAL) 

I/O MAIN CHANNEL 0, TRANSMIT 
MAINTENANCE, TRANSMIT NORMAL, IDLE OR 
RECEIVE STATE (INTERNAL) 

l/j MAIN CHANNEL 1, TRANSMIT 
MAINTENANCE, TRANSMIT NORMAL, IDLE, OR 
RECSIVE STATE (INTERNAL) 



I/O MAIN CHANNEL 2, TRANSMIT 
MAINTENANCE, TRANSMIT NORMAL, 
RECEIVE STATES (INTERNAL) 



IDLE, OR 



I/O MAIN CHANNEL 0, 3 OUT OF 6 CODE 
CHECK OF I/O SUBCHANNELS AND CONTROL 
STATES ( INTERNAL i 

I/O MAiN CHANNEL 1, 3 OUT OF 6 CODE 
CHECK OF I/O SUBCHANNELS AND CONTROL 
STATES (INTERNAL) 

I/O MAIN CHANNEL 2, 3 OCT OF 6 CODE 
CHECK OF I/O SUBCHANNELS AND CONTROL 
STATES (INTERNAL) 



3A CENTRAL CONTROL 



BELL LABORATORIES S0~1 C900~01 



T 



DUG SIZE 
C2 



ISSUE 

3A 



B10AD 



MH«rt3 IV d. S. 4. 



SYMBOL NO. 1 

IOSOO 



DESIG 
IOSOO 



EQPT 
LOC 



10-03 



CODE 
FA103S 



ELEM 
I DENT 



LEAD 
DESIG 



FUNC TERM. 



AOVSTOOO I 



211 

215 
305 



FS INFO 

DESTINATION 

10/2 



CSSOOO 


OT 

I 


111 


10/5,10/9 

6/5 

TO CONN CKT 


CSB010 


OT 
I 


307 


10/5 
6/5 

TO CONN CKT 


CST00231 





3K 


10/2 


CST00261 





Oil 


10/2 


CST00311 





315 


10/2 


CST00341 





115 


10/2 


ESCOOOOO 





203 


10/3 


ESC00010 





007 


10/3 


ESC00020 





207 


10/3 


ESC00030 





008 


10/3 


ESC00040 





003 


10/3 


ESC00050 





202 


10/3 


ESC00060 





002 


10/3 


ESC00070 


a 


206 


10/3 


ESC00080 





103 


10/1 


ESC00090 





004 


10/3 


ESC00100 





105 


10/4 


ESC00110 





304 


10/4 


ESC00120 





104 


10/4 


ESC00170 





106 


10/4 


escoouo 





010 


10/4 


ESC00150 


a 


306 


10/4 


ESC00160 





006 


10/4 


ESC00170 





210 


10/4 


ESCOOUO 





204 


10/4 


ESC00190 





303 


10/4 


IDLEOOO 





110 


10/2.10/3 
10/4 


IOLOOAO 





310 


10/2 


IOOSIDLO 


OT 
I 


014 


10/5,10/9 
1/4,1/5 

10 CONN CKT 


ICDOOO 


OT 


301 


10/2,10/5 
10/6.10/9 
10/10 




I 




3/9 

TO CONN CKT 


100010 


OT 
I 


101 


10/2.10/5 

10/6,10/9 

10/10 

3/8 

TO CONN CKT 


100020 


OT 


201 


10/2.10/5 

10/6.10/9 

10/10 

3/7 

TO CONN CKT 


I0D030 


OT 


001 


10/2.10/5 
10/6.10/9 
10/10 




I 




3/6 

TO CONN CKT 


100040 


OT 


300 


10/2.10/5 
10/6.10/9 
10/10 




I 




3/5 

TO CONN CKT 


100050 


OT 


100 


10/2.10/5 
10/6,10/9 








10/10 




1 




3/4 






TO CONN CKT 



NOTE 

202 
202 

202 



202 



202 



202 



202 



202 



OPT 



CP INFO 



TERM. 
MOO 



IOC 



CTLST251 6GS 

TRANRECO 6G8 
AOVSTAO 5A2 



MCSRAO 



MC5RC0 



2H1 



2H0 





CTLST231 


6G4 




CTLST261 
CTLST311 
CTLST341 


6G7 

6G7 
6G6 




ESCOO.O 
ESC01.0 
ESC02.0 


7G9 
7G9 
7G9 




ESC03.0 
ESC04.0 
ESC05.0 


7GS 
7G8 
7G8 




ESC06.0 
ESC07.0 
ESCOS.O 


7G7 
7G7 
7G7 




ESC09.0 
ESC10.0 
ESC11.0 


7G6 
7G6 
7G6 




ESC12.0 
ESC13.0 
ESCK.O 


7G5 
7G5 
7G5 


,.-..:,„. 


ESC15.0 

- ESC16.0 

ESC17.0 


7G4 
7G4 
7G4 


202 


ESC18.0 
ESC19.0 
XIDLEOA 


7G3 
7G3 
2H4 


202 


IDLEAO 
IDLFLGO 


2H5 

6G1 


202 


IOS.000 


5H6 



IOS.010 5H4 



I0S.020- 5h2 



I OS. 030 4H4 



I OS. 040 4H2 



10S.050 4H1 



DESIG 
IOSOO 



EQPT 
LOC 



10-03 



LEAD 
DESIG 



100060 



FUNC TERM. 
OT 218 

I 

100070 OT 018 

I 
100080 OT 219 

I 
100090 OT 019 

I 

100100 OT 318 



I0D110 



I 

OT 118 



MCSOOO 

MOOIDCHO 
M01CHTN0 
M02CHTM0 



309 

213 
312 
013 



MD3CHC0 I 112 

M05E10S0 I 012 

MSGCMOOO 114 

RECOOO 015 

R9.000 I 113 

R9.010 I 313 

R9.020 I 016 

R9.030 I 216 

R5.34C I S"& 

R9.050 I 316 

R9.060 I 017 

R9.070 I 217 

R9.080 I 117 

R9.090 I 317 

SCSCOOOO I 208 

SCSC0010 I 108 

SCSC0020 I 308 

SCSC0030 I 009 

SCSC0040 I 209 

SCSC0050 I 109 

SG0001 I 212 

TMNIR001 311 

T36ER000 214 

3T062C GRO OGD 

GRO 2GD 

GRO 200 

GRO 319 

3VG10038 GRO 005 

GRD 102 

GRO 107 



SYMBOL NO. 1 

IOSOO 



COOE 
FA103S 

FS INFO - 



ELEM 
IOENT 



DESTINATION 

10/2.10/5 

10/6,10/9 

10/10 

3/3 

TO CONN CKT 

10/2.10/5 

10/6.10/9 

10/10 

3/2 

TO CONN CKT 

10/2.10/5 

10/6.10/9 

10/10 

3/9 

TO CONN CKT 

10/2.10/5 

10/6.10/9 

10/10 

3/8 

TO CONN CKT 

10/2.10/5 

10/6.10/9 

10/10 

3/7 

TO CONN CKT 

10/2.10/5 

10/6.10/9 

10/10 

3/6 

TO CONN CKT 

10/2 

1/9 
1/9 
1/9 

1/9 
1/9 
10/2 

10/2 

3/9 

3/8 

3/7 

3/6 

tir, 
■ilk 

3/3 
3/2 

3/9 
3/8 
10/4 

10/4 
10/4 
10/4 

10/4 
10/4 
10/2 

10/2 
10/2 



NOTE 
202 



202 



202 



202 



202 



202 



202 
202 

202 
202 

202 

202 
202 
202 

202 

202 



203 

203 
203 
203 



PART OF FS 10 



I/O CHANNELS 



(CONT) 



SYMBOL HO. 1 

IOSOO 



OPT 



CP INFO 



TERM. 
MOO LOC 

I OS. 060 3G6 



I0S.070 3G6 



I OS. 080 3G4 



I OS. 090 3G4 



IOS.100 3G3 



I0S.110 3G2 



MCSO 



2A1 



IDLXPTO 2A4 

TNXPTO 2A3 

THXPTO 2A3 

R9XI0S0 2A2 

I0SX10B0 2A6 

MSGCNPO 6G3 

RECO 6G5 

R9.B000 5A8 

R9.B010 SA5 

R9.B020 5A3 

R9.B030 4A6 

R9.ECL0 3AS 



GRD 

GRD005 2B9 

GRD102 2B9 

GR0107 289 



DESIG 
IOSOO 



EQPT 
LOC 



10-03 



CODE 
FA1038 



ELEM 
IOENT 



(CONT) 



OPT 



FS INFO 



LEAD 

DESIG FUNC TERM. DESTINATION 

3VG1003B GRO 200 

GRO 205 

GRO 302 



3V062C 



PUR 000 

pmr— m- 



NOTE 



203 
20J 



TERM. 
MOO 



CP INFO — 

LOC 



GRO 

GR02C5 2B9 

GR0302 2C9 

♦3 
»3 



SYMBOL_ NO. 1 

1 0000 



DESIG 
1 0000 



EQPT 

LOC 



10-04 



CODE 
FA1039 



ELEM 
IOENT 



opt 



FS INFO CP INFO 



LEAO 

DESIG 



FUNC TERM. 



R9.B050 


3A6 






R9.B060 


3A4 


IOOPLO 


OT 


R9.B070 


3A4 




I 


R9.3080 


3A3 


100000 


OT 


R9.B090 


3A2 






SCSCCOO 


8A2 


100010 


OT 






100020 


OT 


SCSCC10 


8A2 


IOD030 


OT 


SCSCC20 


3A1 






SCSCC30 


SA1 


100040 


OT 






100050 


OT 


SCSCC40 


SAO 


100060 


OT 


SCSCC50 


SAO 






SG01 


2A5 


100070 


OT 






100080 


OT 


TMTNIR1A 


2H6 


10D090 


OT 


T3.6ERR0 


SH7 






GRD 




100100 


OT 






100110 


OT 


8S 




I0D120 


OT 
1 



AOVSTOOO 

CS8020 OT 
I 

CST00231 I 

CST00261 I 

CST00311 I 

CST00341 I 

ER.IOHO OT 

GO.OOOA 

GO. 0003 

IOLE0OO 1 

IOLOOAO I 

INTRPIOO OT 

I0.P11 I 

I0.P21 1 

I0P31 I 



001 
202 



207 

108 
208 

008 

301 
201 
302 

112 
113 
101 

106 
304 
103 



009 



219 

019 
318 
IIS 

218 
018 
317 

117 
310 
110 

210 

010 
309 



SQD130 3T 109. 
I 



100140 OT 209 
1 



100150 OT 213 



DESTINATION 

10/1 

10/9 

6/5 

TO CONN CKT 

10/1 

10/1 
10/1 
10/1 

2/9 

10/3 
10/4 

10/1 
10/1 
10/6.10/10 

8/3 

8/5 
S/5 

,u,u.;o/is 

3/1 

TO CONN CKT 

10/6.10/10 

3/1 

TO CONN CKT 

10/1 

10/1 
10/1 
10/1 

10/1 
10/1 
10/1 

10/1 

10/1 
10/1 

10/1 

10'1 

10/6.10/10 

3/5 

TO CONN CKT 

10^6,10/10 

3/4 

TO CONN CKT 

10/6,10/10 

3/3 

TO CONN CKT 

10/6.10/10 



NOTE 



202 
202 



TERM. 
MOO 



AOVSTAO 
MCSR80 



0ES1G 
10000 



EQPT 

LOC 



10-04 



LEAO 

DESIG 



FUNC TERM. 



LOC 



11H4 
5H0 



202 



■232 



202 



202 

202 
202 
202 

202 

202 
202 



202 

202 
202 
202 



202 
202 
202 



CTLST231 2A6 

CTLST261 2AJ 

CTLST311 2A4 

CTLST341 2A5 

ERRORO 2G2 

GQ.DLYOA 3Mfc 

GO OLYOB 3H4 

XIDLEOA 3A6 

10LEAO 10A1 

1NTRPT0 11H7 



P11 
P21 
P31 



3A4 
4A6 
3A4 



lOOPtlGlO 3W4 



100PLG10 7G7 



I0D00G10 9G7 

10001G10 9G5 

I0D02G10 9G3 

I0003G10 9G1 

I0004G10 SG7 

I0005G10 SG5 

I0O06G10 8G3 

I0007G10 SG1 

1 000 SG 10 7G5 

10009G10 7G3 

I0010G10 7G1 

I0D11G10 6G6 

I0012G10 6G5 



1001 3G10 6G3 
I0014G10 6G1 
I0015G10 5H6 



10TR1N0 
I0TR2M0 

LOFFOA 

MCSOOO 

M04STCH0 

H06RAIOO 

MSGCMOOO 
■ ROATAOOO 
RECOOO 

R10.PH0 
R10.PLO 
RIO. 000 

RIO. 010 
R10.020 
RIO. 030 

RIO. 040 
RIO. 050 
RIO. 060 

RIO. 070 
R10.0SO 
RIO. 090 

RIO. 100 
RIO. 110 
RIO. 120 

R10.130 
RIO. 140 
RIO. 150 

R9.100 
R9.110 
R9.120 

SOATAOOO 

SG0001 

SH1FT000 



OT 



OT 



002 
003 

102 

306 
312 
311 

308 
004 

007 

111 
116 
114 

114 

OH 
313 

115 
215 
015 

314 
216 
016 

315 
011 
217 

017 
316 
211 

204 

104 

105 

100 
300 
303 



SYMBOL NO. 2 
i oooo 



CODE 
FA1039 

FS INFO - 



TMNIR001 I 203 

T36ER000 I 206 

3T062C GRO OGO 

GRO 2G0 

GRO 200 

GRO 319 

3VG10043 GRO 005 

GRO 107 

GRO 200 

GRO 205 

GRO 307 



PART OF FS 10 
SYMBOL!S> 1 2 



DESTINATION 

3/2 

TO CONN CKT 

10/6.10/10 

1/4,1/5 

TO CONN CKT 

10/6.10/10 

1/4.1/5 

TO CONN CKT 

7/20 

10/1 
1/9 
1/9 

10/1 

107* 

10/1 

3/1 
3/1 
3/9 

3/8 
3/7 
3/6 

3/5 
3/4 
J/3 

3/2 

3/9 
3/S 

3/7 
3/6 
3/S 

3/4 
3/3 
3/2 

3/7 
3/6 
3/5 

10/3.10/4 

. 10/1 

10/4 

10/1 

10/1 



ELEM 
I DENT 



NOTE 



202 



203 

203 
203 
203 



(CONT) 



OPT 



T 



3A CENTRAL CONTROL 



BELL LABORATORIES 

— ! 



SD-1C900-01 



TERM. 
MOO 



CP INFO — 

LOC 



I0CINHO 3A3 





MCSO 

GOXPTO 

R10XI000 


5H3 
3A5 
5A3 




MSGCMPO 

R0A7A0 

RECO 


2A$ 

545 

2A7 


202 
202 
202 


R10.8PH0 
R10.BPL0 
R10.B000 


5A6 
7A4 

9AS 


202 
202 
202 


RIO. 9010 
R10.B020 
RIO. 8030 


9A6 
9A4 
9A2 


202 
202 

202 


R10.8040 
R10.B050 
RIO. 8060 


!AS 

SA6 

SA4 


202 
202 

202 


R10.B070 
R10.80S0 
R10.B090 


SA2 
7A6 
7A4 


202 
202 
202 


R10.B100 
R10.B110 

RIO. 8120 


7A2 
6AS 

6A6 


202 
202 

202 


R10.B130 
RIO. 8140 
R10.B150 


6A4 
6A2 
5AS 


202 

202 
202 


MCSAO 
MCSBO 
MCSCO 


2A4 
2A3 
2A3 




SOATAO 

SGOI 

SHFTO 


10G8 

3H6 

4A4 



TMTNIR1A 2A1 
T3.6ERR0 2A2 
GRO 

GRO 
GRO 
GRO 

GR0005 2G0 
GR0107 2G". 

GRO 



GRC205 
6R0307 



261 

2G1 



NORMSGO 11H5 _ 



MTCMSGO 1 1H6 



DUG SI2E 
C2 



m«ro i» u. 5. a. 



ISSUE 

5A 



bioca 

-067T077T 







SYMBOL 


NO. 2 


(CON 


r> 






1 0000 






OESIG 


EOPT 
LOC 


CODE 


ELEn 
IOENT 


OPT 






-.__.. 


»--- 


----- 


... 




IOOO0 


10-04 


FA1039 


A 




INFO - 
LOC 


LEAD 

OESIG FUNC 


TERM. 


DESTINATION 


NOTE 


TERM. 
MOO 


3VG1004T GRO 


012 






GR0012 


2G0 


3VG1004T GRO 

GRO 

3V062C PWR 


212 
SW 

OOO 




203 


GR0212 

GRO 

♦3 


2G1 


M 


119 




203 


•3 





DESIG 




EOPT 
LOC 


COOE 




IOOOSCA 


10-05 


FC201 




LEAD 

OESIG FUNC 


TERM. 


DESTINATION 


ESCOOOOO 
ESC00010 
ESC00020 


I 

I 

I 


207 
209 
310 


10/1 
10/1 
10/1 




ESC00030 
ESC00040 
ESCOOOSO 


1 

I 
I 


211 
306 
20S 


10/1 
10/1 
10/1 




E 5 C00060 
ESC00070 
ESCOOOSO 


I 
I 

I 


30S 
105 
005 


10/1 
10/1 
10/1 




ESC00090 

GO.OOOA 

IOLEOOO 


I 
1 
1 


008 
006 
203 


10/1 
10/2 
10/1 




I0.P21 
I0.P31 
RDATAOOO 


I 
I 

OT 


106 
307 
303 


8/5 
S/5 
10/4 




SCSCGOW) 
SCSC0010 
SCSC0020 


uv 

OT 
OT 


5Vi 
007 
206 


ISA 
10/4 
10/4 


■ 


SCSC0030 

SCSC0040 
SCSC0050 


OT 

OT 
OT 


205 
305 

304 


10/4 
10/4 
10/4 




SCOOROOP 
SC00RO1P 
SC00R02P 


I 
I 
I 


104 
103 
312 


TO CONN 
TO CONN 
TO CONN 


CKT 
CKT 

CKT 


SC00R03P 
SC00R04P 
SCOOROSP 


I 
I 
I 


102 
110 
109 


TO CONN 
TO CONN 
TO CONN 


CKT 
CKT 
CKT 


SC00R06P 
SCO0RO7P 
SCOOROSP 


I 
I 
I 


313 
101 
316 


TO CONN 
TO CONN 
TO CONN 


CKT 
CKT 
CKT 


SCOOR09P 
SCOOSOOP 
SC00SO1P 


I 





201 
117 
114 


TO CONN 
TO CONN 
TO CONN 


CKT 
CKT 
CKT 


SC00S02P 
SC00S03P 
SC00S04P 








113 
112 
116 


TO CONN 
TO CONN 
TO CONN 


CKT 
CKT 
CKT 


SC00S05P 
SC0OS06P 
SC00S07P 







115 
31S 
111 


TO CONN 
TO CONN 
TO CONN 


CKT 
CKT 
CKT 



SYMBOL NO. 3 

I/O SUBCHANNELS 00-09 



ELEM 
IOENT 



NOTE 



202 



OPT 



CP INFO 



TERM. 
MOO 

ESCDO 
ESCJO 
ESC 10 

ESCHO 
ESCCO 
ESCBO 

ESCAO 

ESCGO 
ESCFO 



LOC 

2B3 
2E3 
2F3 

2F3 
2C3 
2D3 

203 
2G3 
2H3 



ESCEO 2B3 

GO.OLYO 283 

INITO 3A2 

P21 2C3 

P31 2C3 

ROATAO 3C6 



e'fgS 

BCOO 

A8CEFHI0 
A80EGHJO 
ACOFGIJO 



RSCDP 
RSCJP 
RSCIP 

RSCHP 
RSCCP 
RSCBP 

RSCAP 
RSCGP 
RSCFP 

RSCEP 
SSCDP 
SSCJP 

SSC1P 
SSCHP 
SSCCP 

SSC8P 
SSCAP 
SSCGP 



Z77 
2A7 
2C7 

207 
2D 7 
2D7 

3C2 
3F2 
3E2 

3E2 
382 
3B2 

3A2 

3D2 
302 

302 
2B7 
2E7 

2F7 

2G7 
2C7 

2C7 

2D7 
2G7 



DESIG 
IOOOSCA 



EOPT 
LOC 



10-05 



LEAD 
DESIG 



FUNC TERM. 



SC00S08P 317 

SC00S09P 1U 

SDATAOOO I 10S 

SHIFTOOO OT 204 

3T062C GRD OGD 

GRO 2GD 

GRO 200 

GRO 319 

3VG1005B I 001 



I 002 

I 003 

I 004 

I 009 

I 301 

GRO 200 

3VG1005T OT Oil 

OT 012 

OT 013 

OT 014 

OT 015 

OT 016 

OT 017 

OT 01S 

OT 217 

OT 218 

I 010 

I 212 

I 213 

I 216 

GRO 319 

3V062C PWR 000 

PWR 119 



OESIG 
lOOOSCB 



EOPT 
LOC 



10-06 



LEAD 
DESIG 

ESC00100 
ESC00110 
ESC00120 

ESC00130 
ESC00140 
ESC001SO 

ESCC0160 
ESC00170 
ESC00180 

ESC00190 
GO. 0008 
IOLEOOO 



I g I 

PART OF FS 10 

I/O CHANNELS 



SYMBOL NO. 3 

I/O SUBCHANNELS 00-09 



CODE 
FC201 

FS INFO 



ELEM 
IOENT 



(CONT) 



OPT 



CP INFO 



DESTINATION 

TO CONN CKT 
TO CONN CKT 
10/2 

10/4 



NOTE 



203 

203 
203 



TERM. 

MOO 



LOC 



SSCFP 2H7 
SSCEP 2B7 
SOATAO 2C3 



SHFTO 

GRO 

GRO 



GRO 
RSCGN 

RSCHN 
RSCJN 
RSCON 

RSCBN 
RSCEN 
GRO 

SSCGN 
SSCHN 
SSCIN 

SSCJN 
SSC8N 
SSCCN 

SSCON 
SSCEN 
SSCFN 

SSCAN 

RSCCN 
RSCIN 

RSCAN 
RSCFN 
GRO 



3B6 



3E2 

3E2 
3F2 

3C2 

3B2 

302 



2G7 
2F7 
2F7 

2E7 
2C7 
2B7 

287 
2A7 
2H7 

207 
3C2 
3F2 

3B2 
302 



203 
203 



SYMBOL NO. 4 

I/O SUBCHANNELS 10-19 



-3 
•3 



COOE 
FC201 

FS INFO 



ELEM 
IOENT 



OPT 



CP INFO 



FUNC TERM. 



209 
310 
211 

005 
008 
208 

306 
207 
308 

105 
006 
203 



DESTINATION 

10/1 
10/1 
10/1 

10/1 
10/1 
10/1 

10/1 
10/1 
10/1 

10/1 
10/2 
10/1 



NOTE 



TERM. 
MOO 



LOC 



202 



ESCJO 2E3 

ESCIO 2F3 

ESCHO 2F3 

ESCFO 2H3 

ESCEO 2B3 

ESC80 203 

ESCCO 2C3 

ESCOO 2B3 

ESCAO 203 

ESCGO 2G3 

GO.OLYO 2B3 

INITO 3A2 



OESIG 
lOOOSCB 



EOPT 
LOC 



10-06 



LEAO 
OESIG 



FUNC TERM. 



I0.P21 I 106 

I0.P31 1 307 

RDATAOOO OT 303 
I 



304 

305 



206 
007 
311 



SCSCOOOO OT 

I 
SCSC0010 OT 

I 
SCSC0020 OT 205 

I 

SCSC0030 OT 

I 
SCSC0040 OT 

I 
SCSC0050 OT 

I 

SC00R10P I 
SC00R11P I 
SC00R12P I 

SC00R13P I 
SC00R14P I 
SC00R15P I 

SC00R16P I 
SC00R17P I 
SC00R18P I 

SC00R19P I 
SC00S10P 
SC00S11P 

SC00S12P 
3C00S13P 

SCO OS HP 

SC00S15P 
SC00S16P 
SC00S17P 

SC00S18P 
SC00S19P 
SDATAOOO I 



103 
312 
102 

316 
201 
109 

110 
104 
313 

101 

114 
113 

112 
317 
118 

115 
116 
11? 

318 

111 
108 



SHIFTOOO OT 204 
I 

GRO OGO 

GRO 2G0 



3T062C 



GRO 200 

GRO 319 

3VG 10068 I 001 

I 002 

I 003 

I 004 

I 009 

I 301 

GRO 200 



3VG1006T OT 
OT 
OT 


Oil 
012 

013 


OT 
OT 
OT 


014 
015 
016 


OT 
OT 
OT 


017 
013 
217 


OT 

I 

I 


218 
010 
212 



SYMBOL NO. J>_ 

I/O SUBCHANNELS 10-19 



COOE 
FC201 

FS INFO 



T 



DESTINATION 

8/5 
8/5 
10/3 
10/2 

10/3 
10/1 
10/3 
10/1 
10/3 
10/1 

10/3 
10/1 
10/3 
10/1 
10/3 
10/1 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
10/2 

10/3 
10/2 



(CONT) 



ELEM 
IOENT 

A 


OPT 


EQPT 
OESIG LOC 

lOOOSCB 10-06 






WTE 


TERM. 
MOO 

P21 
P31 
ROATAO 


LOC 

2C3 
2C3 
3C6 


LEAO 

OESIG FUNC TERM. 

3VG1006T I 213 
I 216 
GRO 319 




ACOFGIJO 


207 


33J062C PUR 000 
PHR 119 




ABDEGHJO 


207 






ABCEFH10 


207 






BCOO 


2C7 






EFGO 


2A7 






HIJO 


2F> 






RSCJP 
RSCIP 
RSCHP 


3F2 
3E2 
3E2 






RSCFP 
RSCEP 
RSCBP 


302 
3D2 
332 






RSCCP 
RSCDP 
RSCAP 


382 
3C2 
3A2 






RSCGP 
SSCJP 
SSCIP 


302 
2E/ 
2F7 


- 




SSCHP 
SSCFP 
SSCEP 


2G7 
2H7 
287 






SSCBP 
SSCCP 
SSCOP 


2C7 

2C7 
2B7 






SSCAP 
SSCGP 
SDATAO 


207 
2G7 
2C3 






SHFTO 


386 


. . 


203 
203 


GRO 
GRO 






203 
203 


GRO 
GRO 
RSCGN 


3E2 






RSCHN 
RSCJN 
RSCDN 


3E2 
3F2 
3C2 






RSC8N 
RSCEN 
GRO 


382 
302 






SSCGN 
SSCHK 
SSCIN 


2G7 
2F7 
2F7 


I 



8 




I 


9 




SYMBOL 


NO 


4 


(CONT) 


I/O SUBCHANNELS 10-19 










ELEM 






COOE 




IOENT 


OPT 




.... 






... 




FC201 




A 




INFO 








TERM. 


DESTINATION 




NOTE 

203 
203 


MOO 

RSCAN 
RSCFN 
GRD 

♦3 
♦3 


LOC 

382 
302 






SSCJN 
SSC8N 
SSCCN 

SSCON 
SSCEN 
SSCFN 

SSCAN 
RSCCN 
RSCIN 



2E7 
2C7 
2B7 

2B7 
2A7 
2H7 

207 
3C2 
3F2 



PART OF FS 10 
SYMBOL(S) 2 3 4 






T" 



3A CENTRAL CONTROL 



BELL LABORATORIES 
1 



DUG SI2E 
C2 



SD-1C900-01 

u- J. a. I 



ISSUE 

5A 



B10CB 
06/ Ml?? 



DESIG 
I0S01 



EQPT 
LOC 



10-07 



LEAD 

0ES1G 



FUNC TERM. 



ADVST010 1 

CSBOOO OT 

CSB010 OT 

CST01231 

CST01261 

CST01311 

CST01341 

ESC01000 

ESC01010 

ESC01020 

ESC01030 

— | ESC01040 

ESC01050 

E5C01060 

ESC01070 

ESC01080 

ES CO 1090 C 

ESC01100 

ESC01110 

ESC01120 

ESC01130 

ESC01K0 

ESC01150 

ESC01160 

ESC01170 

ESC011S0 

ESC01190 

10LE010 



IOL01AO 

I0DS1DL0 OT 

100000 OT 

I0D010 OT 

100020 OT 

! 00030 OT 

I 00040 OT 

100050 OT 

10D060 OT 

100070 OT 

100080 OT 

I0D090 OT 

100100 OT 

100110 OT 

MCSO 10 1 

MDOIDCHO I 

M01CHTN0 I 

MD2CHTH0 I 

MD3CHC0 I 

MD5EI0S0 1 

MSGCM010 

REC010 

R9.000 1 

R9.010 I 

R9.020 1 

R9.030 1 

R9.040 I 



H 



211 
215 
305 

111 
307 
314 

011 
315 
115 

203 

007 
207 

OOS 

003 
202 

002 

206 
103 

004 
105 
3C4 

104 

106 

010 

306 
006 
210 

204 
303 

110 



310 
014 
301 

101 

201 
001 

300 
100 
21S 

013 
219 
019 

318 
118 
309 

213 
312 
013 

112 
012 
114 

015 
113 
313 

016 
216 
116 






SYMBOL NO. 5_ 

I0S01 



COOE 
FA1038 



ELEM 
I DENT 



FS INFO 

DESTINATION 



10/6 

18/ 1 
10/1 
10/6 

10/6 
10/6 
10/6 

10/7 
10/7 
10/7 

10/7 
10/7 
10/7 

10/7 
10/7 
10/7 

10/7 
10/8 
10/8 

10/8 
10/8 
10/8 

10/8 
10/8 
10/8 



NOTE 



202 

202 



10/8 

10/8 

10/6,10/7 

10/8 

10/6 
10/1 
10/1 

10/1 
10/1 
10/1 

10/1 
10/1 
10/1 

10/1 
10/1 
10/1 

10/1 

10/1 
10/6 

1/9 
1/9 
1/9 

1/9 
1/9 
10/6 

10/6 

3/9 

3/8 

3/7 
3/6 
3/5 



202 
202 

202 
202 
202 

202 
202 
202 

202 
202 
202 

202 
202 



OPT 



CP INFO 



TERM. 
MOD 



LOC 



CTLST251 6G8 

TRANRECO 6G8 

ADVSTAO 5A2 

MCSRAO 2HJ. 

MCSRCO 2H0 

CTLST231 6G4 

CTLST261 6G7 

CTLST311 6G7 

CTLST341 6G6 

ESCOO.O 7G9 

ESC01.0 7G9 

ESC02.0 7G9 



ESC03.0 
ESC04.0 
ESC05.0 

ESC06.0 
ESC07.0 
ESC08.0 

ESC09.0 
ESC10.0 
ESC11.0 

ESC12.0 
ESC13.0 
ESC14.0 

ESC15.0 
ESC16.0 
ESC17.0 

ESC18.0 
ESC19.0 
XIDLEOA 



7G8 
7G8 

7G5 

7G7 
7G7 
7G7 

7G6 
7G6 
7G6 

7G5 
7G5 
7G5 

7G4 
7G4 
7G4 

7G3 
7G3 

2H4 



IOLEAO 2H5 

IOLFLGO 6G1 

I OS. 000 5H6 

I0S.O10 5H4 

I OS. 020 5H2 

'.OS. 030 4H4 

IOS.040 4H2 

I OS. 050 4H1 

1 OS. 060 3G6 

I0S.070 3G6 

10S.080 3G4 

I OS. 090 3G4 

IOS.100 3G3 

IOS.110 3G2 

MCSO 2A1 

10LXPT0 2A4 

TNXPTO 2A3 

TMXPTO 2A3 



SYMBOL NO. 5 

I0S01 



DESIG 
IOS01 



EOPT 
LOC 



10-07 



COOE 
FA1038 

- FS INFO - 



ELEM 
10ENT 



LEAD 
0E5IG 

R9.050 
R9.060 
R9.070 

B9.W - 

R9.090 

SCSC0100 

SCSC0110 
SCSC0120 
SCSC0130 

SCSCOUO 
SCSC0150 
SG0011 



FUNC TERM. 



316 
017 
217 

-UZ- 
317 

208 

108 
308 
009 

209 

109 
212 



TMN1R011 311 

T36ER010 214 

3T058D GRO OGD 

GRD 2GD 

GRO 200 

GRD 319 

3VG1007B GRD 005 

GRO 102 

GRO 107 

GRD 200 

GRD 205 

GRO 302 

3V0580 PUR 000 

PUR 119 



DESIG 
10001 



EOPT 
LOC 



10-08 



LEAD 
DESIG 



FUNC TERM. 



A0VST010 

CSB030 OT 
I 

CST01231 I 

CST01261 1 

CST01311 1 

CST01341 I 





R9XI0S0 

lOSXIOBO 

MSGCMPO 


2A2 
2A6 
6G3 


G0.010A 
G0.010B 







202 
202 


RE CO 

R9.B000 

R9.B010 


6G5 
5A8 
5A5 


I0LE010 
IOL01AO 
1NTRPI00 


I 
1 

OT 


202 
202 
202 


R9.B020 
R9.B030 
R9.B040 


5A3 

4A6 
3A6 


I0.P11 
I0.P21 
I0.P31 


! 
1 
I 








100PH0 
IOOPLO 
1 00000 


OT 
OT 
OT 



001 
202 



207 

108 
208 
008 

301 

201 
302 

112 

113 
101 

106 
304 
103 

013 
009 
219 



DESTINATION 

3/4 
3/3 
3/2 

3/9 
3/8 
10/S 

10/8 
10/8 
10/8 

10/« 
10/8 
10/6 

10/6 
10/6 



NOTE 

202 

202 

202 

202 
202 



203 

203 
203 
203 



SYMBOL NO. 

IODOl 



CODE 
FA1039 

FS INFO - 



ELEM 
I DENT 



DESTINATION 

10/5 

10/10 

6/5 

TO CONN OCT 

10/5 

10/5 
10/5 
10/5 

2/9 

10/7 

10/8 

10/5 
10/5 
10/2 

8/3 

8/5 
8/5 

10/2 
10/2 
10/1 



NOTE 
202 



202 
202 

202 



! 5LJ 

PART OF FS 10 



I/O CHANNELS 



(CONT) 



OPT 



CP INFO 



TERM. 
MOO 



LOC 



R9.S050 3A6 

R9.8060 3A4 

R9.8070 3A4 

R9.B080.- 3A3 

R9.B090 3A2 

SCSCCOO SA2 

SCSCC10 8A2 

SCSCC20 8A1 

SCSCC30 8A1 

SCSCC40 SAO 

SCSCC50 SAO 

SG01 2A5 

TMTN1R1A 2H6 

T3.6ERR0 8H7 
GRO 

GRO 
GRO 
GRO 

GRD005 2B9 

GRO 102 239 

GR0107 239 





GRO 
GR0205 

GRD302 


239 
2C9 


203 
203 


♦3 
♦3 











OPT 



CP INFO 



TERM. 
MOO 



ADVSTAO 
MCSR80 



LOC 



11H4 
5H0 



CTLST231 2A6 



CTLST261 
CTLST311 
CTLST341 

ERRORO 

GO.DLYOA 

GO.OLYOB 

XIDLEOA 

IDLEAO 

INTRPTO 



P11 
P21 
P31 

IODPHG10 
lOOPLGIO 
IODOOGIO 



2A8 
2A4 
2A5 

2G2 
3H4 
3H4 

3A6 

10A1 

11H7 

3A4 
4A6 
3A4 

5H4 
7G7 
9G7 



J 



DESIG 
10001 



EOPT 
LOC 



10-08 



LEAD 

DESIG 



FUNC TERM. 



100010 OT 019 

100020 OT 318 

100030 OT 118 

lono*" oj zii 

100050 OT 018 

100060 OT 317 



1 000 70 OT 

100030 OT 

100090 OT 

100100 OT 

100110 OT 

100120 OT 

100130 OT 

100140 OT 

100150 OT 

I0TR1N0 OT 

IOTR2M0 OT 

LOFFOA I 



MCS010 

M04STCH0 

MO6RAI00 

MSSLM010 
R0ATA010 
REC010 

RIO.PHO 
R10.PL0 
R10.000 

RIO. 010 
RIO. 020 
R10.030 

RIO. 040 
RIO. 050 
RIO. 060 

RlO.070 
RIO. 080 
P10.090 

RIO. 100 
R10.110 
RIO. 120 

RIO. 130 
RIO. 140 
RIO. 150 

R9.100 
R9.110 
R9.130 



SDATA010 

SG0011 

SHIFT010 



117 
310 
110 

210 

010 

309 

109 
209 
213 

002 

003 
102 

306 
312 
311 

308 

004 
007 

111 
116 

114 

214 
014 
313 

115 

215 
015 

314 

216 
016 

315 
Oil 
217 

017 
316 
211 

204 

104 

105 

100 
300 
303 



TMNIR011 I 203 

T36ER010 1 206 

3T0580 GRO OGD 

GRD 2GD 

GRD 200 

GRO 319 

3VG1008B GRO 005 

GRD 107 

GRD 2M 

GRO 205 

GRD 307 

3VG1008T GRD 012 



SYMBOL N0._ 6_ 

10001 



COOE 
FA1039 

FS UFO - 



ELEM 
I DENT 



DESTINATION 

10/1 
10/1 
10/1 

10/1 
10/1 
10/1 

10/1 
10/1 
10/1 

10/1 
10/1 
10/2 

10/2 
10/2 
10/2 

10/2 
10/2 
7/20 

10/5 

1/9 

1/9 

10/5 
10/3 
10/5 

3/1 
3/1 
3/9 

3/8 
3/7 
3/6 

3/5 

3/4 
3/3 

3/2 
3/9 
3/8 

3/7 
3/6 
3/5 

3/4 
3/3 
3/2 

3/7 
3/6 
.3/4 

10/7.10/8 

10/5 

10/3 

10/5 
10/5 



NOTE 

202 
202 

202 

202. 
202 
202 

us 

202 
202 

202 
202 
202 

202 
202 
202 



202 



202 
202 

202 

202 
202 

202 

202 
202 
202 

202 
202 
202 

202 
202 
202 

202 
202 
202 

202 

202 

<?02 



203 

203 
203 
203 



(CONT) 



OPT 



CP INFO 



TERM. 
MOO 



LOC 



I0D01G1O 9G5 

I0002G10 9G3 

I0003G10 9G1 

10004010. . SEZ 

I0005G10 SG5 

IOO06G1O 8G3 

I0007G10 3G1 

10D03G10 7G5 

I0009G10 7G3 

I0010G10 7G1 

1001 1G10 6G6 

10012G10 6G5 

I0013G10 6G3 

I0014G10 6G1 

I0D15G10 5H6 

NOPMSGO 1 1H5 

MTCMSGO 11H6 

IOCINHO 3A3 

MCSO 5H3 

GOXPTO 3A3 

R 10X1 000 5 A3 

MSGCMPO 2A3 

ROATAO 5A5 

RECO 2A7 

R10.BPHO 5A6 

R10.BPL0 7A8 

R1 0.3000 9A8 

RIO. 3010 9A6 

RIO. 8020 9A4 

RIO. 8030 9A2 

RIO. 3040 3A3 

RIO. 8050 8A6 

R1 0.3060 8A4 

R1 0.8070 3A2 

R10.B080 7A6 

RIO. 3090 7a4 

RIO. 8100 7A2 

RIO. 8110 6A3 

RIO. 8120 6A6 

RIO. 8130 6A4 

RIO. 8140 6A2 

RIO. 8150 5A3 

MCSAO 2A4 

MCS80 2A3 

MCSCO 2A3 

SDATAO 10G8 

SG01 3H6 

5HFT0 4A4 

TMTNIR1A 2A1 

T3.6ERR0 2A2 
GRO 

GRD 
GRO 
GRO 

GR0005 2G0 

GR0107 2G1 
GRO 

GRD205 2G1 

GRD307 2G1 

GR0012 2G0 





I 


« 1 


9 














SYMBOL NO. 6 


(CONT) 






10001 






EJPT 


ELEM 




OESIG 


LOC 


COOE I DENT 


OPT 


..... 


_—.. 


.... 




10001 


10-03 


FA1039 A 




LEAD 






TERM. 


DESIG FUNC 


TERM. 


DESTINATION NOTE 


MOO LOC 


3VG1008T GRO 


212 




GR0212 2G1 


GRO 


319 




GRO 


3V0580 PW 


000 


203 


•3 


PUR 


119 


203 


♦3 



t 

I 



PART OF FS 10 
SYMBOLCS) 5 6 



3A CENTRAL CONTROL 



BELL LABORATORIES SD-1C90G"01 



OUG SI2E 
C2 



ISSUE 

5A 



B10CC 



m*iH> la u. I. ». 



bhl\W 7 



t> 









DESIG 
IOOISCA 



EOPT 
LOC 



10-09 



LEAD 
DES1G 



FUNC TERM. 



ESC01000 I 207 

ESC01010 I 209 

ESC01020 I 310 

ESC01030 i 211 

ESC010*0 I 306 

ESC01050 1 20S 

ESC01060 I 30S 

ESC01070 1 105 

ESC01080 I 005 

ESC01090 1 OOi 

G0.010A 1 006 

I0LE010 1 203 

I0.P21 I 106 

10.P31 I 307 

ROATA010 OT 303 

SCSC0100 OT 311 

SCSC0110 OT 007 

SCSC0120 OT 206 

SCSC0130 OT 205 

SCSC0140 OT 305 

SCSC0150 OT 30* 

SC01ROOP I 10* 

SC01R01P I 103 

SC01R02P I 312 

SC01R03P 1 102 

SC01R04P I 110 

SC01R05P I 109 

SC01R06P I 313 

SC01R07P 1 tOt 

SC01RCSP I 316 

SC01R09P I 201 

SC01S00P 117 

SC01S01P 11* 



| SC01S02P 113 

SC01S03P 112 
SC01S04P 116 



SC01S05P 115 

SC01S06P 31S 

SC01S07P 111 

SC01S08P 317 

SC01S09P IIS 

SDATA010 1 108 

SH1FT010 OT 204 

3T058D GRD OGD 

GRD 2GD 

GRO 200 

GRO 319 

3VG1009B 1 001 

I 002 

1 003 

I 00* 



SYMBOL NO. 7 

I/O SUBCHANNELS 00-09 



CODE 
FC201 

FS INFO 



ELEH 
10ENT 



DESTINATION 

10/5 
10/5 
10/5 

10/5 
10/5 
10/5 

10/5 
10/5 
10/5 

10/5 
10/6 
10/5 

8/5 
8/5 
10/8 

10/8 
10/8 
10/8 

10/8 
10/8 
10/8 

TO CONN CUT 
TO CONN KT 
TO CONN OCT 

TO CONN CUT 
TO CONN OCT 
TO CONN CKT 

TO CONN CKT 
TO CONN CUT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
10/6 

10/8 



NOTE 



203 

203 



203 
203 



I 
I 

GRD 


009 
301 
200 




3VG1009T OT 
OT 

OT 


011 
012 
013 




OT 
OT 
OT 


01* 
015 
016 











OPT 



CP INFO 



TERN. 
MOO 

ESCDO 
ESCJO 
ESCIO 

ESCHO 
ESCCO 
ESCBO 

ESCAO 

ESCGO 
ESCFO 



LOC 

2B3 
2E3 
2F3 

2F3 
2C3 
203 

203 
2G3 

2H3 



ESCEO 283 

GO.OLYO 2B3 

1NIT0 3A2 

P21 2C3 

P31 2C3 

RDATAO 3C6 



HIJO 
EFGO 
BCOO 



2F7 
2A7 
2C7 



ABCEFHIO 2D7 

ABDEGHjO 2D7 

ACDFGIJO 207 

RSCDP 3C2 

RSCJP 3F2 

RSCIP 3E2 

RSCHP 3E2 

RSCCP 3B2 

RSCBP 3B2 

RSCAP 3A2 

RSCGP 302 

RSCFP 302 



RSCEP 
SSCDP 
SSCJP 

SSCIP 
SSCHP 
SSCCP 

SSCBP 
SSCAP 
SSCGP 

SSCFP 
SSCEP 
SOATAO 

SHFTO 

GRD 

GRD 

GRO 
GRD 
RSCGN 

RSCHN 
RSCJN 
RSCDN 

RSCBN 
RSCEN 
GRO 

SSCGN 
SSCHN 
SSCIN 

SSCJN 
SSCBN 
SSCCN 



3D2 
2B7 
2E7 

2F7 
2G7 
2C7 

2L> 
207 
2G7 

2H7 
2B7 

2C3 

356 



3E2 

3E2 

3F2 
3C2 

3B2 
302 



2G7 
ZF7 
2F7 

2E7 
2C7 
287 



DES1G 
IOOISCA 



EQPT 
LOC 



10-09 



LEAD 
DESIG 



FUNC TERM. 



3VG1009T OT 017 
OT 018 
OT 217 



OT 

~-r- 

i 

i 

i 



218 

e-fo- 

212 

213 

216 
GRD 319 



3V0580 PWR 000 
PHR 119 



EQPT 
OESIG LOC 



I001SC8 10-10 



LEAD 

OESIG 



FUNC TERM. 



ESC01100 I 
ESC01110 I 
ESC01120 I 

ESC01130 I 
ESC01K0 I 
ESC01150 I 

ESC01160 I 
ESC01170 I 
ESC01 ISO I 

ESC01190 I 
G0.010B I 
IOLE010 I 

10.P21 I 
I0.P31 I 
RDATAO 10 OT 
I 

SCSC0100 OT 
I 

SCSC0110 OT 
I 

SCSC0120 OT 
I 



SCSC0130 OT 
I 

SCSCU140 OT 
I 

SCSC0150 OT 
I 

SC01R10P 1 
SC01R11P I 
SC01R12P 1 

SC01R13P I 
SC01R14P I 
SC01R15P I 



209 
310 
211 

005 

008 
205 

306 
207 
308 

105 
006 
205 

106 

307 
303 



304 

305 
205 



206 
007 

31! 



103 
312 

102 

316 

201 
109 



SYMBOL WO. 7 

WO SUBCHANNELS 00-09 



COOE 
FC201 

FS INFO 



ELEM 
I DENT 



DESTINATION 



NOTE 



203 
203 



SYMBOL N0.__8_ 

I/O SUBCHANNELS 10-19 



CODE 
FC201 

FS INFO 



ELEM 
IOENT 



DESTINATION 

10/5 
10/5 
10/5 

10/5 
10/5 
10/5 

10/5 
10/5 
10/5 

10/5 
10/6 
10/5 

8/5 
8/5 
10/7 
10/6 

10/7 
10/5 
10/7 
10/5 
10/7 
10/5 

10/7 
10/5 
10/7 
10/5 
10/7 
10/5 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 1 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 



NOTE 



W I 

PART OF FS 10 

1/0 CHANNELS 



(CONT) 



OPT 



CP INFO 



TERN. 
MOO 



LOC 



SSCON 2B7 

SSCEN 2A7 

SSCFN 2H7 

SSCAN 207 
RSCC* — — «2- 

RSCIN 3F2 

RSCAN 3B2 

RSCFN 302 
GRD 

♦3 
♦3 



OPT 



CP INFO 



TERM. 
MOO 

ESCJO 
ESCIO 
ESCHO 

ESCFO 
ESCEO 
ESCBO 

ESCCO 
ESCDO 
ESCAO 

ESCGO 

GO.OLYO 

lftliO 

P21 

P31 
ROATAO 



LOC 

2E3 

2F3 
2F3 

2H3 

283 

203 

2C3 
283 
203 

2G3 
283 
JA2 

2C3 
2C3 
3C6 



ACDFGIJO 2D7 

ABDEGHJO 207 

ABCEFHIO 207 

BCDO 2C7 

EFGO 2A7 

HIJO 2F7 



RSCJP 3F2 

RSCIP 3E2 

RSCHP 3E2 

RSCFP 302 

RSCEP 302 

RSCBP 3B2 



OESIG 
I001SCB 



EOPT 

LOC 



LEAD 
DESIG 



FUNC TERM. 



OT 
OT 
OT 

OT 
OT 
OT 



01* 

015 
016 

017 

01S 
217 



OT 218 

I 010 

I 212 

I 213 

I 216 

GRO 319 

3V058D PWR 000 

PHR 119 



SYMBOL NO._J_ 

I/O SUBCHANNELS 10-K 



COOE 
FC201 

FS INFO 



ELEH 
1DENT 



SC01R16P I 110 

SC01R17P I 10* 

SC01R1SP I 313 

SC01R19P I 101 

S£»**MP- B> H*— 

SC01S11P 113 

SC01S12P 112 

SC01S13P 317 

SC01SHP 118 

SC01S15P 115 

SC01S16P 116 

SC01S17P 117 

SC01S18P 318 

SC01S19P 111 

SOATAO 10 I 108 

SH IF T0 10 OT 20* 

I 

3T0580 GRD OGO 

GRO 2GD 

GRO 200 

GRO 319 

3VG1010B t 001 

I 002 

I 003 

I 00* 

I 009 

I 301 

GRO 200 

3VG1010T OT Oil 

OT 012 

OT 013 



J 



DESTINATION 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 

TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
10/6 

10/7 
10/6 



203 
203 



(CONT) 



OPT 





TERN. 




NOTE 


MOO 


LOC 


---- 




--- 




RSCCP 


3B2 




RSCOP 


3C2 




RSCAP 


3A2 




RSCGP 


302 


- :. 


- SSCJP 


2E7 




SSCIP 


2F7 




SSCHP 


2G7 




SSCFP 


2H7 




SSCEP 


2B7 




SSC8P 


2C7 




SSCCP 


2C7 




SSCDP 


287 




SSCAP 


207 




SSCGP 


2G7 




SOATAO 


2C3 




SHFTO 


386 


203 


GRO 




203 


GRO 




203 


GRO 




203 


GRD 






RSCGN 


3E2 




RSCHN 


3E2 




RSCJN 


3F2 




RSCDN 


3C2 




RSCBN 


3B2 




RSCEN 


302 




GRO 






SSCGN 


2G7 




SSCHN 


2F7 




SSCIN 


2F7 




SSCJN 


2E7 




SSCBN 


2C7 




SSCCN 


287 




SSCON 


287 




SSCEN 


2A7 




SSCFN 


2H7 




SSCAN 


207 




RSCCN 


3C2 




RSCIN 


3F2 



RSCAN 
RSCFN 
GRD 

♦3 

•3 



382 
302 



PART OF FS 10 
SYn6uL($) 7 8 



3A CENTRAL CONTROL 



OHG S12E 
C2 



ISSUE 

5A 



BELL LABORATORIES 



SD-1C900-01 



m*TH> lit. s. * 



B10CD 
-567T077T 






EQPT 
DESIG LOC 

10S02 10-11 



LEAD 

DESIG 



FUNC TERM. 



211 

215 

AOVST020 I 305 

CS8000 OT 111 
CSB020 OT 307 
CST02231 31* 



CST02261 

CST02311 

CST02341 

ESC02000 

ESC02010 

E5C02020 

ESC02030 

ESC020*0 

ESC02050 

ESC02060 

ESC02070 

ESC02080 

ESC02090 

ESC02100 

ESC02110 

ESC02120 

ESC02130 

ESC02U0 

ESC02150 

ESC02160 

ESC02170 

ESC02180 

ESC02190 

ILLE020 



I0L02A0 

1OOSIDL0 OT 

I 00000 OT 

100010 OT 

100020 OT 

: 33033 OT 

100040 OT 

IOD050 OT 

100060 OT 

100070 OT 

100050 OT 

1 00090 OT 

IOC100 OT 

100110 9T 

MCS020 I 

M001DCH0 I 

MD1CHTN0 I 

MD2CHTM0 1 

MD3CHC0 1 

MD5E10S0 I 

MSGCM020 

REC020 

R9.000 I 

R9.010 I 

R9.020 I 

R9.030 1 

R9.040 I 



H 



011 
315 
115 

203 
007 
207 

008 
003 
202 

002 
206 

103 

004 

105 
304 

104 
106 
010 

306 
006 
210 

204 

303 
110 



310 
OK 
301 

101 
201 

•001 

300 
100 

21S 

018 
219 

019 

318 

118 

309 

213 
312 
013 

112 
012 
114 

015 
113 
313 

016 

216 
116 



SYMBOL WO; 9 

10S02 



CODE 
FA1033 



IOENT 
A 



FS INFO 

DESTINATION 



10/10 

10/1 ~ 

10/2 

10/10 

10/10 
10/10 
10/10 

10/11 
10/11 
10/11 

10/11 
10/11 
10/11 

10/11 
10/11 
10/11 

10/11 
10/12 
10/12 

10/12 
10/12 
10/12 

10/12 
10/12 
10/12 

10/U 

10/12 

10/10.10/11 

10/12 

10/10 

10/1 

10/1 

10/1 
10/1 

ie>'i 

10/1 
10/1 
10/1 

10/1 
10/1 
10/1 

10/1 
10/1 
10/10 

1/9 
1/9 
1/9 

1/9 
1/9 
10/10 

10/10 

3/9 

3/8 

3/7 
3/6 
3/5 



NOTE 



202 
202 



202 
202 

202 
202 
202 

202 
202 
202 

202 
202 
202 

202 
202 



OPT 



CP INFO 



TERM. 
MOO 



LOC 



CTLST251 6G8 
TRANRECO 6G8 
AOVSTAO 5A2 



HCSRAG 
MCSRCO 
CTLST231 

CTLST261 
CTLST31 1 
CTLST341 

ESCOO.O 
ESC01.0 
ESC02.0 

ESC03.0 
ESC04 
ESC05.0 

ESC06.0 
ESC07.0 
ESC08.0 

ESC09.0 
ESC10.0 
ESC11.0 

ESC12.0 
ESC13.0 
ESC14.0 

ESC15.0 
ESC16.0 
ESC17.0 

ESCU.O 
ESC19.0 
XIOLEOA 



2M~ 

2H0 

6G4 

6G7 
6G7 
6G6 

7G9 
7G9 
7G9 

7G8 
7GS 
7G8 

7G7 
?G7 
7G7 

7G6 
7G6 
7G6 

7G5 
7G5 
7G5 

7G4 

7G4 

7G4 

7G3 
7G3 

2H4 



IOLEAO 2H5 
IDLFLGO 6G1 
I OS. 000 5H6 



IOS.010 
I0S.020 
ICS.030 



5H4 
5H2 
4Ht 



1 OS. 040 4H2 
I OS. 050 4H1 
IOS.060 3G6 



IOS.070 
IOS.080 
IOS.090 

I0S.100 
I0S.110 
MCSO 



3G6 
3G4 
3G4 

3G3 

3G2 
2A1 



SYMBOL NO. 

I0S02 



0ES1G 
IOS02 



EOPT 

LOC CODE 

10-11 FA1038 



ELEH 
I DENT 



FS INFO 



LEAD 
OESIG 



FUNC TERM. 



R9.050 I 316 

R9.060 I 017 

R9.070 I 217 

J19.040 4 — 11Z— 

R9.090 1 317 

SCSC0200 I 208 

SCSC0210 I 108 

SCSC0220 I 308 

SCSC0230 I 009 

SCSC0240 1 209 

SCSC0250 I 109 

SG0021 I 212 

TMN1R021 311 

T36ER020 21* 

3T058O GRO OGD 

GRD 2GD 

GRO 200 

GRD 319 

3VG1011B GRO 005 

ZRO 102 

GRD 107 

GRO 200 

GRO 205 

GRO 302 

3V058D PUR 000 

PHR 119 



DESIG 
10002 



EOPT 
LOC 



10-12 



LEAD 
DESIG 



FUNC TERM. 





IDLXPTO 


2A4 








TNXPTO 


2A3 


ER.IOHO 


nT 




TMXPTO 


2A3 


G0.020A 
G0.020B 



D 




R9XI0S0 


2A2 








IOSXIOBO 


2A6 


IDLE020 


1 




M3GCMP0 


6G3 


IDL02A0 
INTRPIOC 


I 
ST 




RECO 


6G5 






202 


R9.8000 


5A8 


I0.P11 


1 


202 


R9.B010 


5A5 


I0.P21 
I0.P31 


I 
I 


202 


R9.B020 


5A3 






202 


R9.8030 


4A6 


IODPH0 


flT 


202 


R9.B040 


3A6 


IODPLO 
100000 


OT 
OT 



AOVST020 

CS8030 OT 

CST02231 I 

CST02261 I 

CST02311 I 

CST02341 I 



001 
202 
207 

108 
208 

008 

301 
201 
302 

112 
113 
101 

106 
304 
103 

013 

009 
219 






DESTINATION 

3/4 
3/3 
3/2 

3/9 
3/8 

10/12 

10/12 
10/12 
10/12 

10/12 
10/12 
10/10 

10/10 
10/10 



NOTE 

202 
202 
202 

202 
202 



203 

203 
203 
203 



203 

203 



SYM80L NO. 

1 0002 



10 



CODE 
FA1039 

FS INFO - 



ELEH 
IOENT 



DESTINATION 

10/9 
10/6 
10/9 

10/9 
10/9 
10/9 

2/9 

10/11 

10/12 

10/9 
10/9 
10/2 

8/3 
8/5 
8/5 

10/2 
10/2 
10/1 



NOTE 



202 
202 
202 



Li 



i 



PART OF FS 10 

I/O CHANNELS 



(CONT) 



OPT 



CP INFO 



TERM. 
MOO 



LOC 



R9.B05O 3A6 

R9.B060 3A* 

R9.8070 3A* 

R9.3080 3A3 

R9.B090 3A2 

SCSCCOO 8A2 

SCSCC10 8A2 

SCSCC20 8A1 

SCSCC30 8A1 

SCSCC40 8A0 

SCSCC50 8A0 

SG01 2A5 

TMTNIR1A 2H6 

T3.6ERR0 8H7 
GRD 

GRO 
GRO 
GRD 

GR0005 2B9 

GR0102 2B9 

GR0107 2B9 

GRD 

GR0205 2B9 

GR0302 2C9 

♦3 

♦3 



OPT 



CP INFO 



TERM. 
MOO 



LOC 



AOVSTAO 1 1H4 

MCSRBO 5H0 

CTLST231 2A6 

CTLST261 2A8 

CTLST311 2A4 

CTLST341 2A5 

ERRORO 2G2 

GO.DLYOA 3H4 

GO.DLYOB 3H4 

XIDLEOA 3A6 

IOLEAO 10A1 

INTRPTO 11H7 



P11 
P21 

P31 



3A4 
4A6 
3A4 



I0DPHG10 5H4 
IOOPLG'0 7G7 
I0000G10 9G7 



DESIG 
10002 



EOPT 
LOC 



10-12 



LEAD 
DESIG 

100010 
IC0020 
100030 

100040 
100050 
100060 

100070 

100080 
100090 

100100 
100110 
100120 

100130 
100140 
100150 

I0TR1N0 
I0TR2M0 
LOFFOA 



FUNC TERM. 



OT 
OT 

OT 

OT 

OT 
OT 



019 
318 
118 

218 
018 

317 



OT 117 
OT 310 
OT 110 



OT 
OT 
OT 

OT 
OT 
OT 

OT 
OT 
1 



1CS020 
MD4STCH0 i 
M06RAI00 1 

MSGCH020 
RDATA020 
REC020 

R10.PH0 
R10.PL0 
R10.000 

RIO. 010 
RIO. 020 
RIO. 030 

RIO. 040 
R10.050 
R10.060 

RIO. 070 
RIO. 080 
RIO. 090 

RIO. 100 
R10.110 
RIO. 120 

RIO. 130 
RIO. 140 
R10.150 

R9.100 
R9.120 
R9,130 

SDATA020 

SG0021 

SHIFT020 



210 
010 
309 

109 
209 
213 

002 
003 
102 

306 
312 
311 

308 
00* 
007 

111 
116 
11* 

214 
01* 

313 

115 
215 
015 

31* 
216 
016 

315 
Oil 
217 

017 
316 
211 

204 
104 
.105 

100 
300 
303 



TMNIR021 1 203 

T36ER020 1 206 

3T058E GRO OGD 

GRO 2GD 

GRD 200 

GRO 319 

3VG1012B GRD 005 

GRO 107 

GRD 200 

GRO 205 

GRO 307 

3VG1012T GRD 012 



SYMBOL NO. 

10002 



CODE 
FA1039 

FS INFO - 



DESTINATION 

10/1 
10/1 
10/1 



10/1 
10/1 

10/1 
10/1 
10/1 

10/1 
10/1 
10/2 

10/7. 
10/2 
10/2 

10/2 
10/2 
7/20 

10/9 

1/9 

1/9 

10/9 

10/12 

10/9 

3/1 
3/1 
3/9 

3/8 
3/7 
3/6 

3/5 
3/* 
3/3 

3/2 
3/9 
3/8 

3/7 

3/6 
3/5 

3/* 

3/3 
3/2 

3/7 
3/5 
3/* 



10/11.10/12 

10/9 

10/12 

10/9 
10/9 



J 



10 



ELEH 
IOENT 



NOTE 

202 
202 
202 

202_ 
202 
202 

202 
202 

202 

202 
202 
202 

202 
202 
202 



202 



202 
202 
202 

202 
202 
202 

202 
7.02 
202 

202 
202 

202 

202 

202 
202 

202 

202 
202 

202 
202 
202 



203 
203 

lol 



(CONT) 



OPT 



CP INFO 



TERM. 
MOO 

I0001G10 
I0002G10 
I0003G10 

I0004G10 
I0005G10 
10006G10 

I0007G10 
I0008G10 
I0009G10 

I0O10G1O 
I0011G10 
I0D12G10 

I0013G10 
10014G10 
I0O15G10 

NORMSGO 
HTCMSGO 
I0CINHO 

MCSO 

GOXPTO 

R10X10DO 

MSGCMPO 

RDATAO 

RECO 

R10.BPHO 
R10.BPL0 
R10.B000 

RIO. 8010 
R10.B020 
R10.8030 

RIO. 8040 
RIO. 8050 
RIO. 8060 

RIO. 8070 
R10.8080 
RIO. 8090 



LOC 

9G5 
9G3 
9G1 

8G7 
8G5 
8G3 

SGI 

7G5 
7G3 

7GI 

6G6 
6G5 

6G3 

6G1 
5H6 

11H5 
11H6 
3A3 

5H3 
3A5 
5A3 

2A8 
5A5 
2A7 

5A6 
7A8 

9AJ 

9A6 
9A4 
9A2 

8A5 

8A6 
8A4 

SA2 
7A6 
7A4 



R10.8100 7A2 

R10.B110 6AS 

R10.8120 6A6 

R10.B130 6A* 

RIO. 8140 6A2 

R10.B150 5A8 

MCSAO 2A* 

ftCSBO 2A3 

MCSCO 2A3 

SOATAO 10G8 

SG01 3H6 

SHFTO 4A4 

TMTNIR1A 2A1 

T3.6ERR0 2A2 
GRO 



38 

GRD 

GRD005 
GRO 107 
GRD 



2G0 

2G1 



GR0205 2G1 
GRD307 2G1 
GR0012 2G0 
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10002 



OESIG 
10002 



EOPT 
LOC 



10-12 



CODE 
FA1039 



ELEM 
IOENT 



(CONT) 



OPT 



LEAO 
OESIG 



FUNC TERM. 



FS INFO 

DESTINATION 



CP INFO 



3VG1012T GRO 212 

GRO 319 

3V051E PUR 000 

PUR 119 



NOTE 



203 
203 



TERM. 
MOO 

GR0212 

GRO 

♦3 

♦3 



LOC 
2G1 



PART OF FS 10 
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3A CENTRAL CONTROL 



DUG S12E 
C2 



ISSUE 

5A 



BELL LABORATORIES 
1 



SD-1C900-01 



8 



PRiMEO 1* U. S. A. j 



B10CE 

06/10/// 









DESIG 




EOPT 
LOC 


CODE 


I002SCA 


10-13 


FC201 








DESTINATION 


LEAD 

OESiG FUNC 


TERM. 


ESC02000 
ESC02010 
ESC02020 


1 
I 
1 


207 

209 
313 


10/9 
10/9 
10/9 


ESC02030 

ESC02040 
ESC020S0 


I 

1 
I 


211 

306 
20S 


10/9 
10/9 
10/9 


ESC02060 
ESC02070 
ESC020S0 


1 
I 
1 


308 
105 

005 


10/9 
10/9 
10/9 


ESC02090 

G0.020A 

I0LE020 


I 

I 
1 


008 
006 
203 


10/9 

10/10 

10/9 


IO.P21 
10.P31 
R0ATA020 


1 
I 
QT 


106 
307 
303 


8/5 

8/5 
10/12 


SCSC0200 
SCSC0210 
SCSC0220 


OT 
OT 
OT 


311 
007 

206 


10/12 
10/12 
10/12 


SCSC0230 

SCSC0240 
SCSC025O 


OT 

OT 
OT 


205 
305 
304 


10/12 
10/12 
10/12 


SC02R0OP 
SC02R01P 
SC02R02P 


1 
I 
1 


104 
103 
312 


TO CONN CUT 
TO CONN CKT 
TO CONN CKT 


SC02R03P 
SC02R04P 
SC02R05P 


I 
I 
1 


102 

110 
109 


TO CONN CKT 
TO CONN CKT 
TO CONN CKT 


SC02R06P 
SC02R07P 
SC02R08P 


I 

! 
I 


313 

101 
316 


TO CONN CKT 
TO CONN CKT 
TO CONN CKT 


SC02R09P 
SC02S00P 
SC02S01P 


I 




201 
117 
114 


TO CONN CKT 
TO CONN CKT 
TO CONN CKT 


SC02S02P 
SC02S03P 
SC02S04P 







113 
112 
116 


TO CONN CKT 
TO CONN CKT 
TO CONN CKT 


SC02S05P 
SC02S06P 
SC02S07P 







115 
318 
111 


TO CONN CKT 
TO CONN CKT 
TO CONN CKT 


SC02S0SP 
SC02S09P 
SOATAO20 





1 


317 

118 
108 


TO CONN CKT 
TO CONN CKT 
10/10 


SHIFT020 
3T05SE 


OT 

GRO 

GRO 


204 
OGO 
2G0 


10/12 


3VG1013B 


GRO 
GRO 


200 
319 
001 

002 
003 
004 






GRO 


009 
301 
200 


- 


3VG1013T 


OT 
PT 
OT 


011 
012 
013 






OT 
OT 
OT 


014 

015 
016 





SYMBOL NO. 11_ 

1/0 SUBCHANNELS 00-09 



ELEM 
iDENT 



NOTE 



OPT 



CP INFO 



TERM. 
MOO 

ESCOO 
ESCJO 
ESCIO 

ESCHO 
ESCCO 
ESCBO 

ESCAO 
ESCGO 
ESCFO 

ESCEO 

GO.OLYO 

INITO 

P21 

P31 
ROATAO 

HIJO 
EFGO 
BCOO 

A8CEFHI0 
ABOEGHJO 
ACDFGIJO 

RSCDP 
RSCJP 
RSCIP 



RSCHP 
RSCCP 

RSCBP 



LOC 

2B3 
2E3 
2F3 

2F3 
2C3 
203 

2D3 
2G3 

2H3 

2B3 
2B3 
3A2 

2C3 
2C3 
3C6 

2F7 
2A7 
2C7 

2D7 
207 
2D7 

3C2 
3F2 
3E2 

3E2 

382 
3B2 





RSCAP^ 

RSCGP 

RSCFP 


_ 3A2 
3D2 

302 




RSCEP 
SSCOP 
SSCJP 


3D2 
2B7 
2E7 




SSCIP 
SSCHP 
SSCCP 


2F7 
2G7 
2C7 




SSCBP 
SSCAP 
SSCGP 


2C7 
207 
2G7 




SSCFP 
SSCEP 
SDATAO 


2H7 
2B7 

2C3 


203 

203 


SHFTO 

GRO 

GRO 


3B6 


203 
203 


GRO 
GRO 
RSCGN 


3E2 




RSCHN 
RSCJN 
RSCDN 


3E2 
3F2 
3C2 




RSCBN 
RSCEN 
GRO 


3R2 
302 



SSCGN 
SSCHN 
SSCIN 

SSCJN 
SSCBN 
SSCCN 



2G7 
2F7 

2F7 

2E7 
2C7 
287 



1 



1 
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OESIG 




EOPT 
LOC 


CODE 


..•.a 




• ■' ■ ■ 


wtmmm 


1002SCA 


10-13 


FC201 








DESTINATION 


LEAD 
DESIG 


FUNC 


TERM. 


3VG1013T 


OT 

OT 
OT 


017 
018 
217 






OT 

I 
I 


218 
010 
212 






I 
I 
GRO 


213 

216 
319 




3V058E 


PWR 
PHR 


000 
119 
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ELEM 
IDENT 



(CONT) 



OPT 



CP INFO 



NOTE 



TERM. 
MOO 



LOC 



S5C0N 2B7 

SSCEN 2A7 

SSCFN 2H7 

SSCA*. 207 

RSCCN 3C2 

RSCIN 3F2 



203 
203 
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I/O SUBCHANNELS 10-19 



RSCAN 
RSCFN 
GRO 

♦3 

♦3 



3B2 
302 



* 



DESIG 




EOPT 
LOC 


COOE 




I002SCB 


10-14 


FC201 







— 





FS INFO — 




LEAD 

DESIG FUNC 


TERM. 


DESTINATION 


ESC02100 
ESC02110 
ESC02120 


I 
I 
I 


209 
310 
211 


10/9 
10/9 
10/9 




ESC02130 
ESC02140 
ESC02150 


I 

I 
I 


005 
008 
208 


10/9 
10/9 
10/9 




ESC02160 
ESC02170 
ESC02180 


I 
1 
I 


306 
207 
308 


10/9 
10/9 
10/9 




ESC02190 

66.020B 

I0LE020 


1 
I 


105 
006 
203 


10/9 
1U/10 

10/9 




I0.P21 
I0.P31 
RDATA020 


I 
I 

OT 
I 


106 
307 
303 


8/5 
8/5 
10/11 
10/10 




SCSC0200 
SCSC0210 
tsCSC0220 


OT 

I 

OT 

I 

OT 

1 


304 
305 
205 


10/11 

10/9 

10/11 

10/9 

10/11 

10/9 




SCSC0230 
SCSC0240 
SCSC0250 


OT 

I 

OT 

I 

OT 

I 


206 
007 
311 


10/11 

10/9 

10/11 

10/9 

10/11 

10/9 




SC02R10P 
SC02R11P 
SC02R12P 


I 
I 

I 


103 
312 
102 


TO CONN 
TO CONN 
TO CONN 


CKT 
CKT 
CKT 


SC02R13P 
SC02R14P 
SC02R15P 


I 
I 

I 


316 

201 
109 


TO CONN 
TO CONN 
TO CONN 


CKT 
CKT 

CKT 



ELEM 

IOENT OPT 

A 




rp INF0 . 


TERM. 
ITE MOO 


LOC 


ESCJO 
ESCIO 
ESCHO 


2E3 
2F3 
2F3 


ESCFO 
ESCEO 
ESCBO 


2H3 

2B3 
2D3 


ESCCO 
ESCDO 
ESCAO 


2C3 
2B3 
203 


ESCGO 

GO.Dtta 

INITO 


2G3 
283 
3A2 


P21 
P31 

ROATAO 


2C3 

2C3 

3C6 


ACDFGIJO 


207 


ABOEGHJO 


2D7 


ABCEFHIO 


2D7 


KM 


2C7 


EFGO 


2A7 


HIJO 


2F7 


RSCJP 
RSCIP 
RSCHP 


3F2 
3E2 

3E2 


RSCFP 
RSCEP 
RSCBP 


3D2 
302 
382 



DESIG 
1002SCB 



EOPT 
LOC 



10-14 



LEAD 
DESIG 



FUNC TERM. 



SC02R16P 1 110 

SC02R17P I 104 

SC02R18P I 313 

SC02R19P I 101 

SC02S10P 114 

SC02S11P 113 

SC02S12P 112 

SC02S13P 317 

SC02S14P 118 

SC02S15P 115 

SC02S16P 116 

SC02S17P 117 

SC02S18P 318 

SC02S19P 111 

SOATA020 I 108 

SH1FT020 OT 204 



3T058E 



GRO OGO 
GRO 2G0 



GRO 200 

GRO 319 

3VG10148 I 001 

1 002 

1 003 

1 004 

I 009 

I 301 

GRO 200 

3VG1014T OT 011 

OT 012 

OT 013 

OT 014 

OT 015 

OT 016 



OT 
OT 

n T 

OT 

i 
i 



017 
018 
21? 

218 
010 
212 



3V058E 



! 213 

I 216 

GRO 319 

PWR 000 

PHR 1 19 



T 
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COOE 
FC201 

FS INFO 



ELEH 
IDENT 



(CONT) 



OPT 



DESTINATION 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN OX 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
10/10 

10/11 
10/10 



NOTE 


TERM. 
MOO 


INFO 

LOC 


_-_- 




... 




RSCCP 

RSCDP 
RSCAP 


3B2 
3C2 
3A2 


— 


RSCGP 
SSCJP 
SSCIP 


302 
2E7 
2F7 




SSCHP 
SSCFP 
SSCEP 


2G7 
2H7 
2B7 




SSCBP 
SSCCP 
SSCOP 


2C7 

2C7 
2B7 




SSCAP 
SSCGP 
SOATAO 


207 
2G7 
2C3 




SHFTO 


3B6 


203 
203 


GRO 
GRO 




203 
203 


GRO 
GRO 

RSCGN 


3E2 


;■ 


RSCHN 
RSCJN 
RSCDN 


3E2 
3F2 
3(7 




RSCBN 
RSCEN 
GRO 


382 
302 




SSCGN 
SSCHN 
SSCIN 


2G7 
2F7 
2F7 




SSCJN 
SSCBN 
SSCCN 


2E7 
2C7 
287 




SSCON 

SSCEN 
SSCFN 


2B7 
2A7 
2H7 




SSCAN 
RSCCN 
RSCIN 


207 
3C2 
3F2 




RSCAN 
RSCFN 
GRO 


382 
302 


203 
203 


♦3 
♦3 
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■ ■■ 



G 



PART OF FS 10 

1/0 CHANNELS 

COMPOSITE DIAGRAM I 

FUNCTIONAL PARTITIONING OF 1/0 CHANNEL 



P/0 FS 1 (SEE SHT B1GA) 



P/0 FS 8 (SEE SHT B8CA) 



BUFFER / 

aip-aop i 



MISCELLANEOUS 
CROSSPOINT DECODER 



j r 
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1 o 



6 
i o 



9 

1 o 



4 
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3 
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5 



\ 



2 
1 o 



I 

1 
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R9 



RIO 



PH 



PL 



15 



10 



MCHS 



SCHS 



P/0 FS 3 (SEE SHT B3GC) 



I/O MISC 

OECODER CROSSPOINTS 



R9 BUS 



SEQUI:"NCE 
CONTROL |«- 
LOGIC 



SUBCHANNEL 
SELECT 



5 5 

SCTL 



*->, iaS 



II 



SYM N0.9 (10-11)^ 
SYM NU.5 (10-07) 
SYM N0.1 (10-03) 
P/0 FA1038 




R0TATE 



CONTROL 

STATES 

TRANSLATOR 



SEQUENCE 
CIt"" 



^C 



5 

CTL 



PH 



15 



DATA TO BE TRANSMITTED 



3A CC CLOCK 




R10 BUS 



R10 (PH,PL,15-0) 



SU3CHANNELS 
0-9 

S£ND/R£C 







0, 










l 








4-PHASE 

CLOCK 

GENERATOR 


























N, 






J 



SERIAL OATA JUT 
I0O/S1RT 



15 



PL 



2 

5TRT 



DATA SHTFT 



SYM N0.1Q (1C-12) 
SYM N0.6 (10-08) 
SYM Nfl.2 (10-04) 
P/0 FA1039 



R11 BUS 



-TOGGLE 
CONTROL 
LOGIC 



RAGS 







< 


I 


« 1 






PH 


PL 


15 


DATA RECEIVED 







p 


It FS 3 (SEE SHT. 33GC) 









M CC CLOCK 



DRIVER 
LOGIC 



RECEIVER 
LOGIC 



SYM N0.11 (1C-15) 
SYM Ni.7 'iO-09> 
SYM N0.' (10-05) 



3A CC CLOCK PHASES 

DISTRIBUTED TO 

1/0 CHANNELS 



3A CC CLOCK 



DRIVER 
LOGIC 



RECEIVER 
LOGIC 



- SYH N0.12 (10-14) 
" SYM NO.B f 1 0-1 OJ 
SYM NC.4 (10-06) 
P/« FC20-I- 




SUBCHANNELS 

10-19 

SEND/REC 



CIRCUIT OPERATION 

THE INPUT/OUTPUT CHANNELS (IOC) OF THE 3A CENTRAL CONTROL 
(CC) ARE AN ASYNCHTOWnuS. SEMI AUTONOMOUS DATA TRANSFER SYS- 
TEH WHICH PROVIDES THE COMMUNICATION LINK BETWEEN THE 3A 
CONTROL COMPLEX AND Trie PERIPHERY. THIS SYSTEM PERFOKMS 
SERIAL AC DATA TRANSFERS AT A BIT RATE OF 6.67 MB/S. 

MAIN CHANNELS 

THE 3A CC INPUT/OUTPUT CIRCUITRY CONSISTS OF SEMI AUTONOMOUS 
UNITS CALLED I/O MAIN CHANNELS. THE 3A CC HAS THE AOORESS- 
ING CAPABILITY TO SUPPORT A MAXIMUM OF 20 MAIN CHANNELS, 
THREE OF WHICH MAY BE OPTIONALLY SUPPLIED WITHIN THE 
UNIT. EACH OF THE 20 MIN CHANNELS HAS A 20-SIIBCHANNEL 
CAPACITY, ALLOWING THE CENTRAL CONTROL TO SERVICE A 
MAXIMUM OF 400 DATA LINKS. EACH I/O MAIN CHANNEL IS 
IDENTICAL TO AND OPERATES I NOEPENDENTLY OF THE OTHER 
MAIN CHANNELS. THIS FS REPRESENTS ONE THESE MAIN 
CHANNELS. 

SUBCHANNELS 

AN I/O SUBCHANNEL CONSISTS OF A DEDICATED CABLE DRIVER AND 
A DEDICATED CABLE RECEIVER. EACH SUBCHANNEL HAS A UNIQUE 
IDENTIFICATION CODE WITHIN ITS ASSOCIATED MAIN CHANNEL SO 
THAT A PARTICULAR ONE OF THE 20 SUBCHANNELS MAY BE ACTI- 
VATED. ONLY ONE OF THESE 20 SUBCHANNELS CAN BE ACTIVE AT 
A GIVEN TIME SINCE THEY SHARE THE COMMON CONTROL AND SE- 
QUENCING LOGIC OF THE PARENT 'WIN CHANNEL. MORE THAN ONE 
SUBCHANNEL MAY BE OPERATED t , A GIVEN TIME, PROVIDED THAT 
THE PARTICULAR SUBCHANNELS /-RE LOCATEO WITHIN DIFFERENT 
MAIN CHANNELS. THE NUMBER OF SIMULTANEOUS SUBCHANItL OPERA- 
TIONS IS DEPENDENT ON THE RESPONSE TIMES OF THE VARIOUS 
PERIPHERAL UNITS AND THE OVERHEAD TIME NECESSARY TO SET UP 
THE ADDITIONAL MAIN CHANNELS FCR TRANSMISSION. 

IOC REGISTERS 

THE SYSTEM 8LXK DIAGRAM OF THE I/O MAIN CHANNEL CONTROLLER 
SHOWN, CONSISTS OF THE I/O STATUS REGISTER (10S), THE I/O 
DATA REGISTER (100), THE START CODE REGISTER (STRT), SE- 
QUENCE AND CONTROL LOGIC, ERROR CHECK CIRCUITRY, ANO VARI- 
OUS INTRAPROCESSOR GATING PATHS. 

THE IOS IS A 12-BIT STATUS REGISTER WHICH IS COMPOSED OF 
TWO 6-BIT FIELDS, THE SUBCHANNEL SELECT (SCS) FIELD AND THE 
SEQUENCER CONTROL (SCTL) FIELD. THE SCS FIELO IS LOADED 
FROM PROCESSOR REGISTER R9 (BITS 9-4) VIA MISCELLA- 
NEOUS OECOOER CROSSPOINTS AW CONTAINS THE SUBCHANNEL AD- 
DRESS. THE FLIP-FLOPS WHICH MAKE UP THE SCTL FIELD ARE 
WIRED AS A ROTABLE SHIFT REGISTER WITHIN THE CONFINES OF 
THE IOS REGISTER. THEY MAY BE JAMMED VIA MISCELLA- 
NEOUS DECODER CROSSPOINTS TO SPECIFIC 3-OUT-OF-6 CONSTANTS 
THAT IDENTIFY THE START OF THE PARTICULAR CONTROL SEQUENCE 
TO BE FOLLOWED. PART OF THE SCfL FIELD (BITS 3-0) MAY ALSO 
BE LOADED FROM R9 (BITS 3-0) WITH THE REMAINING TWO BITS 
(5 ANO 4) FORCED TO A 01 PATTERN. SCTL CODES LOADED IN 
THIS MANNER FROM R9 MUST BE 2-0UT-0F-4 IN ORDER FOR THE 
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CIRCUIT OPERATION (CONT) 

IT IS STRICTLY AN INTERNAL IK REGISTER. 

THE IOD TOGETHER WITH THE STRT MAKES UP THE SINGLE 21-BIT 
ICC SHIFT REGISTER. 



CIRCUIT OPERATION (CONT) 

MESSAGE. THIS REGISTER MAY 8E PARALLEL LOADED VIA A SPECIAL 
R10 GATING BUS FROM CC REGISTER R10 AND UNLOADED VIA THE 
R11 GATING 3US TO THE CC. REGISTER R11. 

STRT IS A 3-BIT SHIFT REGISTER APPENDED TO THE LOW ENO OF 
THE IX TO ACCOMODATE THE START COOES. IT MAY BE FORCED 
TO SPECIFIC BIT CONFIGURATIONS BY PARTICULAR CONTROL SIG- 
NALS. THIS REGISTER CANNOT BE GATED INTO OR GATED FROM; 



CIRCUIT OPERATION (CONT) 

6-BIT SCTL FIELO TO CONTAIN THE VAliO 3-0UT-0F-6 CONFIGURA- 
TION. THE SCTL FIELD FUNCTIONS AS THE SEQUENCE CODE GENER- 
ATOR WITHIN THE OPERATION OF THE IOC SEQUENCER. FOR MAIN- 
TENANCE PURPOSES, THE IOS MAY BE UNLOADED TO PROCESSOR RE- 
GISTER R11 (OUTPUT BUFFER) VIA THE R11 GATING BUS. 

THE IOD IS AN 18-BIT SHIFT REGISTER WHICH FUNCTIONS AS A 
TRANSMIT/RECEIVE BUFFER FOR THE OATA PORTION OF AN I/O 
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CIRCUIT OPERATION 
3A CC/IOC INTERFACE 

THE 3A CC PROCESSOR 'VTERFACES WITH THE I/O CIRCUITRY AT THE MAIN 
CHANNEL LEVEL. EACH MIN CHANNEL IS ASSIGNED A UNIQUE 3-OUT-OF-6 
IDENTIFICATION CODE, THE MAIN CHANNEL SELECT (MCS) CODE. USING 
THIS COOE IN COMBINATION UITH A PARTICULAR MISCELLANEOUS DECODER SIGNAL 
THE DESIK3) CONTROL OR GATING FUNCTION IS PERFORMED ON THE SELECTED 
MAIN CHANNEL. DATA IS TRANSFERRED TO AND FROM THE MAIN CHANNELS 
OVER SPECIAL PARALLEL GATING BUSES VIA THREE CF THE 16 GEN- 
ERAL REGISTERS IN THE PROCESSOR, R9, RIO, AND 811. R9 IS THE I/O 
CONTROL BUFFER ANO CONTAINS THE MAIN CHANNEL AND SUBCHANNEL ADDRESS 
INFORMATION TOGETHER WITH A 4-BIT CONTROL FIELO. THE MCS ADDRESS 
INFORMATION (BITS 15-10) IS DECODED ON THE PROCESSOR BACKPLANE BY 
SELECTIVELY MIRING A UNIQUE COMBINATION OF THREE OF SIX MCS LEADS TO 
EACH MAIN CHANNEL (SEE SHEET B10GC). THESE THREE LEADS ARE THEN 
ANOED WITHIN EACH MAIN CHANNEL TO PRODUCE A SINGLE ENABLE SIGNAL. 
ONLY THE SELECTED MAIN CHANNEL SIMULTANEOUSLY RECEIVES ALL THREE OF 
ITS MCS LEADS ACTIVE. THIS SELECTIVE ENABLE IS THEN USEO TO 
STEER CONTROL ANO DATA INFORMATION TO ANO FROM THE COrWGN I/O CHAN- 
NEL INTERFACE REGISTERS WITHIN THE ?A CC TO THE ADDRESSED MAIN CHANNEL. 

THREE SPECIAL PARALLEL GATING BUSES HANDLE ALL THE DATA COMMUNICATION 
BETWEEN THE 3A CC AND THE I/O MAIN CHANNEL REGISTERS. 

THE CONTENTS OF REGISTERS R9, R10, ANO THE SELECTED 100 ARE ALWAYS 
PRESENT ON THEIR RESPECTIVE OUTGOING GATING BUSES. ALL GATING CON- 
TROL IS PERFORMED AT THE DESTINATION REGISTERS BY THE APPROPRIATE 
GATING COMHANOS. THIS ALLOWS SUFFICIENT TIME FOR THE DATA ON THE 
BUSES TO REACH STEADY STATE PRIOR TO THE EXECUTION OF THE GATING 
COMMAND. 

AN EXCEPTION TO THE AFOREMENTIONED GATING PROCEDURE EXISTS IN THAT 
TWO REGISTERS PER I/U MAIN CHANNEL (THE IDS AND THE tOD) ARE BOTH PER- 
MITTED ACCESS TO THE R11 GATING BUS. ONE REGISTER, THE 100, IS 
NORMALLY CONNECTED TO THIS BUS SUBJECT ONLY TO THE MCS ENABLE SIGNAL 
DISCUSSED EARLIER. FOR THE IOS TC GAIN ACCESS, THE FOLLOWING SE- 
QUENCE OF MICROINSTRUCTIONS MUST BE PERFORMEC. (NOTE THAT THIS 
FUNCTION IS RESTRICTED, AND IS USED ONLY FOR MAINTENANCE PURPOSES.) 

A) ZERO THE 100 - ZEROING THE 100 ALLOWS 1HE 1/0 R11 3US 
. TO BE DRIVEN HIGH (LOGICAL 1 -GROUND, LOGICAL 0=HIGH). 

B) EXECUTE THE MD5EI0S HICRCINS1RUCTI0N WHICH ALLOWS THE CONTENTS 
OF THE IOS TO "OR" WITH THE OUTPUTS OF THE iOO ON THE 

R11 BUS, WITH THE LOGICAL 1 (GROUND LEVEL) 1HE IMM- 
INENT SIGNAL. [THE IOS OUTPUTS WILL REMAIN 'OftED' TO THE 
I/O RETURN DATA BUS UNTIL THE EXECUTION OF 1HE MICROINSTRUC- 
TION WHICH IDLES THE CHANNEL (MOOIDCH). ) 

C) EXECUTE THE I0DXR11 MICROINSTRUCTION WHICH GATES THE DATA 
FROM THE I/O RETURN DATA BUS INTO R11. 

0) EXECUTE THE MOOIDCH MICROINSTRUCTION WHICH INITIALIZES THE 
CHANNEL ANO REMOVES THE "OR" FUNCTION SET UP ABOVE. 

I/O CHANNEL CONTROL SIGNALS 

THE 3A CC CONTROL OF THE I/O CHANNELS IS ACCOMPLESHEO VIA A OFH- 
CATED SUBSET OF NINE MISCELLANEOUS OECODER CONTROL SIGNALS THESE 
SIGNALS ONLY AFFECT THE MAIN CHANNEL ADDRESSED BY THE MCS FIELO 
(BITS 15-10) OF REGISTER R9. THESE CONTROL SIGNALS MAY ONLY BE 
ISSUED AT THE MICROINSTRUCTION LEVEL. 
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MOOIDCH - LOADS THE SCS FIELD IN THE IOS FROM R9 (BITS 9-4). 
PLACES THE CHANNEL SEQUENCER INTO THE IDLE STATE, INITIAL- 
IZES THE IOC, AND OPENS THE GATING WINDOW, 
M01CHTN - LOADS THE SCS FIELD IN THE IOS FROM R9 (BITS 9-4) 
ANO SETS UP THE SCTL FIELO IN THF IOS FOR THE TRANSMIT NORMAL 
SEQUENCE. 

MD2CHTM - LOADS THE SCS FIELO IN THE IOS FROM R9 (BITS 9-4) 
ANO SETS UP THE SCTL FIELD IN THE IOS FOR THE TRANSMIT MAIN- 
TENANCE SEQUENCE. 

MD3CHC - LOAOS THE SCS FIELD IN THE IOS FROM R9 (BITS 9-4) ANO 
LOADS THE SCTL FIELO FROM R9 (BITS 3-0). M03CHC ALSO JAMS A 
01 PATTERN INTO IOS BITS 5 AND 4, RESPECTIVELY. 
M04STCH - STARTS THE MAIN CHANNEL SEQUENCER AND CLOSES THE 
GATING WINDOW. 

M05EIOS - ENABLES GATING FROM THE IOS TO THE R11 GATING BUS. 
THIS SIGNAL IS FOR MAINTENANCE USE ONLY. 
MD6RAI0 - GATES THE ENTIRE CONTENTS OF RIO, INCLUDING THE 
PARITY BITS, TO THE IOO REGISTER. 

I0DXR11 - GATES THE ENTIRE CONTENTS OF THE ICO REGISTER, 
INCLUDING THE PARITY BITS, TO R11 VIA THE R11 BUS. 
TCH (TuST I/O CHANNEL) - LOAOS THE CCS STATUS FLIP-FLOPS 
WITH THE FOLLOWING I/O CHANNEL FLAGS. 

A) IDLE - SETS THE DS BIT. 

B) MESSAGE COMPLETE NORMAL - SEfS THE TR1 BIT. 

C) MESSAGE COMPLETE MAINTENANCE - SETS THE TR2 BIT. 
(DS, TR1 , AND TR2 ARE HICROCONTROL STATUS FLIP-FLOPS 
USED uY THE MICROPROGRAM AS DECISION BITS. 



SUBCHANNEL ENABLES 
(SEE TABLE A SHT. B10GJ) 
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CIRCUIT OPERATION 
tOC MESSAGE FORMATS 
N THE NORMAL OPERATIONAL W30E. 1 2 - 

T SERIAL MESSAGE IS OUTPULSED TO 
THE SELECTEO PERIPHERAL UNIT ANO. IN 
RESPONSE. A 21-BIT SERIAL MESSAGE IS 
RETURNEO FROM THAT UNIT. THE MESSAGE 
CONTAINS A 3-Bit START COOE ANO AN 
IB-BIT DATA FIELD, WHICH INCLUOES TWO 
PARITY BITS AND TWO 8-BIT FIELDS. 
THE MESSAGE HAS EVEN PARITY OVERALL. 
WITH THE TWO PARITY BITS MAINTAINING 
OD3 PARITY OVER THEIR RESPECTIVE 
8-BIT FIELDS. 

THE TWO LEGAL START CODES FOR AN I/O 
MESSAGE ARE Oil AND 101. THESE 3-81 T 
START COOES CONTAIN LEADING I'S SO 
THAT THE ASYNCHRONOUS RECEIVING 
CONTROLLER CAN RECOGNIZE THE START OF 
A MESSAGE. ONE BIT MUST BE A ZERO 
TO INDICATE THAT THE SHIFT REGISTER 
CAN OUTPULSE BOTH I'S ANO O'S. THE 
REGAINING BIT MUST BE A 1 TO 
PRESERVE PARITY OVER THE MESSAGE. NO 
PARITY GENERATION IS REQUIRED WITHIN 
THE IOC; PARITY IS CALCULATED WITHIN 
THE 3ACC PROCESSOR ANO GATED WITH 
THE lb DATA BITS 10 THE IOC. 

THE Oil PATTERN HAS BEEN NAMED THE 
"NORMAL" START COOE ANO THE 101 THE 
"MAINTENANCE* START CODE. THE TERMS 
"NORMAL" ANO "MAINTENANCE" HAVE BEEN 
AD0P1ED AS SOFTWARE NAMING CONVEN- 
TIONS BIT 00 NOT IMPLY ANY HAROWARE 
DIFFERENCES IN THE WAY THESE TWO 
START COOES ARE TREiTED. 

THE START COOE OF AN INCOMING MESSAGE 
TO AN IOC MUST ALSO HAVE THE ABOVE 
FORMAT. THE IOC WILL RECOGNIZE EITHER 
OF THE TWO LEGAL START COOES AND, 
UPON RECEPTION, MILL RAISE SEPARATE 
FLAGS TO THE PROCESSOR TO DIFFERENTI- 
ATE BETWEEN THEM. ILLEGAL START CDOES 
WILL ALSO BE RECOGNIZED ANO HANDLED 
APPROPRIATELY (SEE SHEET B10GO). 

FLIP-FLOP BLKFLG IS SET BY ALL THE 
FUNCTIONS WHICH CAUSE THE IBS 
REGISTER TO CHANGE STATE IN SOME WAY. 
WHEN SET, THIS FLIP-FLOP bcOCKS THE 
OUTPUT OF THE 3-OUT-OF-b - ERROR 
CIRCUITRY WHILE THESE DATA INPUTS ARE 
UNSTABLE (i.e. BEING PARALLEL LOADED 
FROM THE CC OR T HE SCTL FIELD BEING 
TOGGLEO BY THE STATE CHANGE LOGIC.) 
THE MESSAGE COMPLETE FLAGS ARE ALSO 
BLOCKED BY THIS FLIP-FLOP SO THAT THE 
FLAGS ARE BLOCKED FROM P3 LEAOING 
ED r ? TO P1 LEAOING EDGE ONE CYCLE 
LfiER. THIS ASSURES THAT THESE FLAGS 
WILL BE STABLE ANO PRESENT CURING THE 
ENTIRE STROBE INTERVAL OF THE TEST 
FLAGS CCMMANO (TIB). THE COMHANO 
SIGNALS ACTIVATE AT THE PI LEAOING 
EDGE. SINCE THERE ARE TWO COPIES OF 
TR1 Alio TR2. MARGINAL FLAGS MAY BE 
SEEN BY ONE COPY ANO MISSED BY THE 
OTHER, CAUSING FAULTY OPERATION. 

AFTER ENTRY INTO THE RECEIVE STATE. 
THE BIPOLAR INTERFACE LOGIC CONTINUES 
TO TRANSMIT ZERO OATA (TIMING «ULSES) 
UNTIL THE MESSAGE COMPLETE STATE IS 
REACHED. FLIP-FLOP ZFF. SET BY 
ENTRY INTO THE RECEIVE STATE. FORCES 
ANO HOLDS THE SERIAL OATA OUTPUT NET 
SDATAOOO POSITIVE (INACTIVE- ZERO 
DATA) THROUGHOUT THIS INTERVAL. 
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CIRCUIT DESCRIPTION (CONT) 



START COOE 
011 



FLAG 
NORMAL 



101 



XX1 



MAINTENANCE 



NORMAL 



CONDITION 

NORMAL MESSAGE PRESENT 



MAINTENANCE MESSAGE 
PRESENT 



ILLEAGAL START COOE 
PRESENT 



UPON COMPLETION OF THIS TRANSMIT NORMAL/RECEIVE 
SEQUENCE, THE IOC REMAINS IN THE MESSAGE COMPLETE 
STATE UNITL THE 100 IS UNLOADED ANO INITIALIZED BY 
PROGRAM ACTION. 

THE SEND MAINTENANCE (SMIO) MAIN MEMORY COMMAND IN- 
ITIATES THE SAME FUNCTIONAL SEQUENCE EXCEPT THE START 
COOE JAMMED INTO THE STRT AT THE BEGINNING OF THE 
SEQUENCE IS THE MAINTENANCE START CODE (101). NOTE 
THAT IN EITHER CASE, THE START CODE OF THE RETURN 
MESSAGE IS INDEPENDENT OF THE TYPE OF MESSAGE SENT. 



CIRCUIT DESCRIPTION (CONn 

PHASE WITH THE INCOMING BIT STREAM, THE ENTIRE MESSAGE IS 
LOST. FOR THIS REASON NO DATA IS PERMITTED ON THE IOC 
INCOMING LINE UNTIL THE COMPLETE 21-BIT MESSAGE HAS BEEN 
RECEIVED BY THE PERIPHERAL CONTROLLER AND 2-BIT TIMES (THE 
TIME IT TAKES TO OUTPULSE 2 BITS OF OATA) HAVE ELAPSED. 
THIS DELAY (300ns) GUARANTEES THE PRESENCE OF THE RECEIVE 
STATE BEFORE THE INCOMING DATA ARRIVES AT THE IOC INPUT PORT. 

UHEN IN THE RECEIVE STATE, THE SEQUENCE LOGIC MONITORS THE 
INCOMING OATA LINE FOR THE RETURN MESSAGE. THE DATA BITS ARE 
DETECTED, INTERPRETED, AND SHIFTED SERIALLY INTO THE 100, 
WHICH DERIVES ITS SHIFT TIMING FROM THE INCOMING DATA, UNTIL 
THE ENTIRE 21-BIT MESSAGE HAS BEEN RECEIVED ANP THE FIRST BIT 
IN STRT HAS BEEN SET. WHEN THE IOC CONTROLLER OETECTS THIS 
BIT SET, THE STATE CHANGE LOGIC IMMEDIATELY INHIBITS FURTHER 
SHIFT PULSES, RESYNCHRONIZES TO THE 3A CC CLOCK TIMING, AND 
TOGGLES THE STATE COOE GENERATOR TO MESSAGE COMPLETE. 

THE MESSAGE COMPLETE STATE CUTS OFF THE ZERO TIMING SIGNALS 
TO THE PERIPHERAL CONTROLLER, DECODES THE FULL 3-BIT START 
CODE OF THE RETURNED MESSAGE, ANO RAISES THE APPROPRIATE FLAG. 



IB CHANNEL 
SEQUENCE STATE OIAGRAM 

FIG. 1 



CiSCUlT CPERATiCCI (COKTV • - 

THE SEQUENCER. IN THE TRANSMIT STATE, SYNCRONIZES WITH THE 
3A CC CLOCK ANO BEGINS TO OUTPULSE THE SERIAL MESSAGE CON- 
TAINED IN THE 100/STRT REGISTER. (THE 100 TOGETHER WITH 
STRT MAKES UP THE SINGLE 21-BIT IOO/STRT SHIFT REGISTER.) 
AS THIS DATA IS SERIALLY OUTPULSEO TO THE RIGHT, ZEROS ARE 
ENTERED INTO THE VACATED BIT POSITIONS FROM THE LEFT. THIS 
ACTION CONTINUES UNTIL ALL ZEROS ARE DETECTED OVER THE 100/ 
STRT shift REGISTER. THE SEQUENCER THEN ADVANCES TO THE 
RECEIVE STATE WHILE CONTINUING TO OUTPULSE AN ALL-ZERO OATA 
STREAM. THE ALL-ZEROS DATA STREAM IS USED BY THE PERIPHERAL 
CONTROLLER AS A TIMING SOURCE. NOTE THAT THE SEQUENCER MAY 
ENTER THE RECEIVE STATE PRIOR TO OUTPULSING A COMPLETE 21-BIT 
MESSAGE IF THE SERIAL MESSAGE ORIGINALLY CONTAINEO IN THE 
IOD/STRT REGISTER HAO TRAILING ZEROS. ADVANCING TO THE RE- 
CEIVE STATE PRIOR TO OUTPULSING 21-BITS IS PERMITTED SINCE 
THE IOC CONTINUES TO OUTPULSE ZEROS IN THE RECEIVE STATE. 
THE RECEIVING PERIPHERAL CONTROLLER MUST DETERMINE WHEN A 
COMPLETE MESSAGE HAS BEEN RECEIVED EITHER BY COUNTING THE 
INCOMING BITS OR BY CHECKING FOR THE PRESENCE OF A START 
C00-. IN EITHER CASE THE INCOMING DATA STREAM MUST BE 
INHIBITED TO PREVENT DATA OVERFLOW IN THE SHIFT REGISTER 
OF THE PERIPHERAL CONTROLLER. 

ENTERING THE RECEIVE STATE, THE IOC ENABLES THE SERIAL INPUT 
TO THE ICC REGISTER. BY DESIGN, NO DATA MAY BE PRESENT ON 
THIS INCOMING LINE DURING THIS STATE CHANGE. THE 
STATE CHANGE IS ACCOMPLISHED IN SYNCHRONIZATION 
WITH THE 3A CC CLOCK ANO HAS NO OEFINITE TIME 
KELATIONSHIP TO THE INCOMING DATA DUE TO VARIOUS 
TIME DELAYS INTRODUCED BY THE IOC TRANSMIT/RECEIVE 
LOGIC. THE PERIPHERAL CONTROLLER LOGIC, AND THE 
VARIABLE LINE LENGTHS ENCOUNTERED. IF THE RECEIVE 
STATE IS ENTERED WITH DATA PRESENT ON THE INCOMING 
LINE, HISSED BITS OR OUT-OF-PHASE OATA OETECTION 
COULD RESULT. ONCE THE RECEIVER CIRCUIT IS OUT OF 
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CIRCUIT OPERATION 

IOC SEQUENCER 

THE AUTONOMOUS CONTROL OF THE I/O MAIN CHANNEL IS PERFORMED 
BY THE IOC SEQUENCER. ONCE INITIATED, THIS SEQUENCER DIR- 
ECTS THE ENTIRE TRANSMI T/RECEiVE OPERATION OF THE IOC WITH- 
OUT THE NECESSITY OF SOFTWARE INTERVENTION. THE STATE 
DIAGRAM OF THIS SEQUENCER IS SHOWN IN FIG. 1. 

THE IOC MAY PERFORM TWO MAJOR TRANSMIT SEQUENCES: TRANSMIT 
NORMAL ANO TRANSMIT MAINTENANCE. THE SEQUENCER CCNTAINS 
FOUR MAJOR STATES! IDLE, TRANSMIT, RECEIVE, ANO MESSAGE 
COMPLETE. ALTHOUGH EACH OF THE TWO SEQUENCES ARE SLIGHTLY 
DIFFERENT, EACH CONTAINS THE SAME MAJOR STATES. THE SEQUENCE 
COOES WHICH IOENTIFY THE SEQUENCE ANO THE STATES HITHIN THAT 
SEQUECNE ARE ALL UNIQUE 3-0UT-0F-6 CODES. 

THE IOC SEQUENCE LOGIC CONTAINS A 3-OUT-0F-6 STATE CODE GEN- 
ERATOR, A 3-OUT-OF-6 TO 1-0UT-0F-20 STATE OECOOER, AND THE 
LOGIC NECESSARY TO PRODUCE THE STATE CHANGE SIGNALS. THE 
STATE CODE GENERATOR FOR THE IOC PHYSICALLY RESIDES IN THE 
LOWER SIX BITS OF THE IOS REGISTER (THE SCTL FIELD). THIS 
6-BIT CODE GENERATOR IS DESIGNED AS A ROTATING SHIFT REGISTER 
WHICH PRODUCES SEQUENTIAL STATE COOES IN RESPONSE TO SIMPLE 
SHIFT PULSES. A GIVEN CONTROL SEQUENCE IS SET UP BY JAMMING 
THE IOS CONTROL FIELO UNDER PROGRAM CONTROL TO A UNIQUE 3- 
0UT-0F-6 COOE WHICH IDENTIFIES THE START OF THE DESIREO 
SEQUENCE. STATE CHANGES ARE ACCOMPLISHED SIMPLY BY TOGGLING 
THE SHIFT LEAD OF THIS CODE GENERATOR WHICH ROTATES THE 
PREVIOUS 3-0UT-0F-6 STATE CXE ONE BIT POSITION TO THE LEFT. 
THIS YIELOS A SECOND 3-0UT-OF-6 STATE COOE WHICH REPRESENTS THE 
NEXT STATE IN THAT PARTICULAR SEQUENCE. ItilS ACTION CON- 
TINUES UNTIL THE ENTIRE SEQUENCE HAS BEEN COMPLETED. NOTE 
THAT AT ANY TIME WITHIN A GIVEN SEQUENCE, THE 3ACC MAY OVER- 
RIOE THE IOC ANO ABORT THE SEQUENCE, RETURNING THE IOC TO 
THE I OLE STATE. 

STATE CHANGE LOGIC 

A BLOCK OF COMBINATIONAL LOGIC WITHIN THE IOC SEQUENCER IS 
1EDICATED TO THE GENERATION OF STATE CHANGE SIGNALS. SINCE 
EACH STATE IN EVERY SEQUENCE IS UNIQUE (A PARTICULAR 3-OUT- 
0F-6 COOE PER STATE PER SEQUENCE), THE CRITERION FOR ENTRY 
INTO THE NEXT STATE IS THE PRESENCE OF A PARTICULAR STATE 
COOE IN COMBINATION WITH THE CORRECT SET OF EXTERNAL CONDI- 
TIONS. HAVING MET THESE CONDITIONS, THE NEXT SEQUENTIAL 
STATE IS ENTERED ANO THE NEXT TASK IN THE SEQUENCE IS PER- 
FORMED. 

THE AOVSTAO NOOE CONTROLS THE TOGGLE TO THE STATE CODE GEN- 
ERATOR (SCTL PORTION OF THE IBS). THE STATE CHANGE TAKES 
PUCE ON THE HIGH-TO-LOW TRANSITION OF AOVSTAO. 
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TRANSMIT TO RECEIVE - GATE TTBRO DETECTS THIS STAT; 
CHANGE. THE PRESENCE OF ALL ZEROS IN THE IBD/STRT 
SHIFT REGISTER WITH THE I/B CHANNEL ACTIVE ANO IN THE 
TRANSMIT STATE, MARKS THE ENO OF THE TRANSMISSION 
FLIP-FLOP AOVSTA IS RESET BY THE LEADING EDGE OF 
CLOCK PHASE P31, DRIVING NOOE AOVSTAO LOW. GATE 
TT0RO DEACTIVATES WHEN THE STATE CHANGE IS DE- 
TECTED ALLOWING THE AOVSTA FLIP-FLOP TO SET AGAIN. 

RECEIVE TO MESSAGE COMPLETE - THIS STATE TRANSITION 
IS MAOE ON OATA WHICH IS ASYNCHRONOUS TO THE SYSTEM 
CLOCK PHASES, ANO THE STATE CHANGE LOGIC IS CLOCK 
SYNCHRONOUS. THEREFORE, ANOTHER FLIP-FLOP IS UTILIZEO 
TO ATTAIN CLOCK SYNCHRONISM BEFORE RESETTING AOVSTA. 
GATE RTWCP10 LOOKS FOR THE IOC TO BE ACTIVE (Gf. 
DLY1-1) IN THE RECEIVE STATE ANO THE START (STRTOO) 
3!T SET. THIS GATE IS STROBBED BY CLOCK PI GUARAN- 
TEEING aiP-FLOP ADVRH BECOMING SET DURING SOME PI 
(WHICH ONE IS NOT IMPORTANT), ALLOWING THE "0" 
INPUT TO AOVSTA TO BE STABILIZED BY THE LEAOING EDGE 
OF P31. AOVRM IS CLEARED AT P2 WHEN THE MESSAGE 
COMPLETE STATE IS ACTIVATED WHICH IN TURN ALLOWS 
AOVSTA TO CLEAR ON THE FOLLOWING P3. 

TRANSMIT/RECEIVE SEQUENCER 

THE SEND 10 (SIO) MAIN MEMORY INSTRUCTION INITIATES A SERIES 
OF MICROPROGRAM INSTRUCTIONS WlCH INITIALIZES THE MA IN CHAN- 
NEL SPECIFIEO BY THE HCS FIELD OF R9. THIS INITIALIZATION 
MICROINSTRUCTION (MDOIDCH) ALSO JAMS THE IDLE STATE N THE 
CONTROL HELD OF THE IOS, AND PLACES THE MAIN CHANNEL IN A 
MOTE WHICH ENABLES IT TO RESPOND TO ADOITICNAL MICROINSTRUC- 
TIONS * RECTED TO IT (SEE SHEET 81 KB.) NEXT THE Ml CRO- 
PROWW WT'NG COMMANDS ARE USED TO GATE Rj MHO RIO INTO 
IOS ANO 100, RESPECTIVELY, ANO ALSO TO PERFORM THE DATA 
LOOP-AROUND TO CHECK THE OATA PATHS FROM RIO TO WO AM FROM 
100 T0R11. THE ISSUANCE OF THE START CHANNEL MICROINSTRUC- 
TION (MD4STCH) CLOSES THE GATING WINDOW OPENED BY THE IDLE 
M cSo NSTRUCT ON. JAMS THE NORMAL 3-BIT START COOE 011) INTO 
THE START REGISTER, AND RELEASES THE SEQUENCER (SGBT). 
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TOGGLE CONTROL 
LOGIC 

(SEE SHEET B10GC) 



ENABLES THE BIPOLAR 
INTERFACE LOGIC (SHT I110GF) 



GENERATES SHIFT PULSES 

TO THE I0D/STRT SHIFT REGISTER 



CIRCUIT OPERATION 

TOGGLE CONTROL LOGIC (b^T SHEET B10GH FOR TIMING OIAGRAM) 



TRANSMIT - THE INITIALIZATION MICROINSTRUCTION 13 ISSUED 
FIRST IK THE TRANSMIT SEQUENCE (XIOLECA), INITIALIZING THE 
CONTROL aiP-FLCPS. TOGaE NOOE TTBG1 IS DRIVEN POSITIVE, 
HOLDING THE TOGIfE INPUTS TO THE IgO/STRT SHIFT REGISTER 
LOU, IN PREPARATION FOR THE PARALLEL LOAD TO FOLLOW G3.ULY 
RESET IS THE CutiTRGLLING SIGNAL. AFTER THE I0S AND 130 ARE 
LOADED WITH THE CONTROL STATE. THE SUBCHANNEL CODE AM) THE 
DATA, THE START CHANNEL MICROINSTRUCTION IS ISSUEO. INPUT 
GOXPTO (MISCaL.IWEC'IS OECOOES CRCSSPOINT MDSTCHO) SETS 
aiP-aOPS GflFF. WHICH IN TURN CAUSES THE EDGE TRIGGERED 
(M.DLY aiP-aOP TO SET OH THE TRAILING EDGE OF THE NEXT P5 
CLOCK PHASE. GB.0LY1 GOING POSITIVE SATISFIES THE GATE 
CONTROLLING THE TOGGLE NOOE TTBG1, DRIVING IT LOU CAUSING 
THE INITIAL TOGGLE TO TAKE aACE, ACCCMaiSHING FINAL DATA 
REGISTRATION OF THE MESSAGE PRIOR TO OUTPULSING. A BUFFER 

aip-aop (ssoata) in the bipolar interface logic (sheet 

B10GF) HAS BEEN LOADED WITH THE FIRST BIT TO BE SENT AND THE 
REMAINOER OF THE MESSAGE IS NOW REGISTERED WITH IT. G0.DLY1 
IS STROBBED BY P1 SETTING SENOSYIIC ALLOUINf. GATE CLKSHFTO 
TO TAKE CONTROL OF THE TOGaE NOOE. CLKSHFTO, CLOCKED AT 
PJ, HILL GENERATE A SERIES OF TOGGLES AT THE TRAILING EDGE 
OF PJ, THE BIPOLAR PULSE IS FORMED ON FC201 (SEE SHEET 
B10GF). CLKSHFT CONTINUES TO GENERATE TOGGLES LNTIL THE 
TRANSMIT STATE IS ABANDONED. 

RECEIVE - ONCE THE RECEIVE STATE IS ENTERFO, IT ALLOWS THE 
I0C TO MONITOR THE INCOMING SERIAL BUS FOR A REaY MESSAGE. 
INPUT LEAD SHFTO, SYCHRONIZED WITH THE INCOMING DATA, TAKES 
OVER CONTROL OF THE TOGaE NET. THIS SHIFTING XTION 
CONTINUES UNTIL A CCWLETE MESSAGE HAS BEEN RECEIVED, UITH 
THE START BIT OF THE INCOMING MESSAGE SEGISTEREIj IN THE 
LEAST SIGNiriCANT BIT POSITION OF THS SHIFT REGISIER (I.E. 
"SWW-T4r STRTO BEING' SET IN THE RECEIVE STATE SETS THE 
ISHFT alP-aCP. INHIBITING FURTHER TOGaES PREVENTING 
OVERSHIFTING OF THE DATA. THE MES5AGE CCMR.ETE STATE IS 
NOU ENTERED. 
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we: 

(*) is replaced by main channel 
number 00,01,02, etc. 




T0 3/6 CHECK 

CIRCUIT 0N 

FA1038 



SEE NOTE 1 
(SHEET B10GG) 
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BIPOLAR INTERFACE TRANSMIT/RECEIVE 



CLOCKEO OATfl 



H I 



SUBCHANNEL ENABLES 

/ — : s 
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CLOC KED DATA 
/ \ 



SUBCHT.NNEL ENABLES 




H 




notes: 
1. 



Bl POLAR 
INPUT STREAM 



hOATA-BIT _J 
INTERVAL Tl 



ROATAO 1 



i_r 
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SAMPLE 
DATA 
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CIRCUIT OPERATION 

DRIVER CIRCUITRY 

TO MINIMIZE THE TRANSMIT AMD RECEIVE CIRCUITRY AND TO MAKE 
THE TRANSMISSION SCHEME INSENSITIVE TO THE TRANSMITTED DATA 
PATTERNS, TWO BIPOLAR PULSES ARE USED TO REPRESENT A SINGLE 
BIT OF DATA. EACH SERIAL BIT OF INFORMATION IS ENCOOED 
INTO A DATA-BIT PAIR (SEE NOTE 1). THIS CATA-BIT PAIR 
CONSISTS OF TWO ADJACENT POSES OF EQUAL AMPLITUDE BUT OF 
OPPOSITE, POLMITY. PULSING THE TRANSMISSION LINE WITH TWO 
EQUAL ANO OPPOSITE PULSES RESULTS IN MAINTAINING A ZERO 
^^JSif IN THE GR0UNO REFERENCE LEVEL OVER TK LENGTH 
2L2§ "^SAGE- EACH DATA-BIT, THEREFORE, PULSES ANO 
FORCEFULLY RECOVERS THE LINE PRIOR TO THE NEXT DATA-BIT 
INTERVAL, REGARDLESS OF THE CHARACTERISTICS OF THE 
TRANSMISSION MEDIA. 

TO FORM THE OATA-BIT PAIR. TWO HIGH FANOUT GATES ARE USED 
(DP.DN). THEIR TOTEM POLE OUTPUTS ARE CCNNECTEC IN A PUSH- 
PULL CONFIGURATION WITH THE PRIMARY OF THE DRIVER 
L^ A J5£°5!S R - THE SEQUENCE IN WHICH THESE DRIVER GATES ARE 
PULSED OETERMINES THE PHASE RELATIONSHIP, AND THEREFORE THE 
DATA CONTENT, OF THE DATA-BIT PAIR. (SEE SHEET B10GF) 
THE DRIVER GATES ARE ENABLED BY INPUT G0.DLYO WHICH IS 
ACTIVATED ON THE TRAILING EDGE OF CLOCK PHASE P5. FOUR 
DATA ENCOOING GATES ARE DRIVEN FROM BUFFER FLIP-FIOP SSOATA 
ANO CLOCKED ACCORDINGLY BY P2 ANO PJ. THE NEXT DATA BIT TO 
BE TRANSMITTED IS STROBBED INTO THE BUFFER ON THE TRAILING 
EDGE OF Pi ANO SENT DURING THE FOCLG^iNG P2/P5 INTERVAL. 

RECEIVE CIRCUITRY 

THTRECtTVER GATES RSCDPO ANO RSCONO ETC. (SEE SHEET B10GF) 
HAVE CLIPPING CIRCUITS ON THEIR INPUTS. THE BIPULAR PULSE 
IS PRESENTED TO BOTH INPUT GATES FROM THE SECONDARY OF THE 
TRANSFORMER 180* OUT OF PHASE WITH EACH OTHER. THE 
NEGATIVE PORTIONS OF EACH ARE REMOVED BY 1>€ CLIPPING 
CIRCUITRY TO PREVENT THE GATE INPUTS FROM BEING DRIVEN 
BELOW CROUNO. THE POSITIVE PORTIONS OF THE BIPOLAR WAVE- 
FORMS THEN SEQUENTIALLY DRIVE THE RECEIVER GATES THEIR 
ORDER REFLECTS THE DATA CONTENT OF THE BIPOLAR WAVEFORM 
THESE GATES DRIVE DIRECTLY INTO THE ROAT FLIP-FLOP WHERE 
THE DATA CONTENT IS_SI06ED^ THE SHIFT LOGIC DETECTS THE 
PRESENCE OF THE DATA-BIT PAIR ANO GENERATES A SHIFT PULSE 
(SHFTO) IN SYNCHRONISM (SEE NOTE 1) WITH THE RECONSTITUTED 
DATA (RDATA). 

THE SHIFT PULSE, SHFTO, IS GENERATED BY THE SHFT FLIP-FLOPS 
AND ASSOCIATED GATES. THE QUIESCENT STATE OF THESE FLIP- 
FLOPS ARE RESET, WITH SHFTO POSITIVE (INACTIVE). THE FIRST 
LOBE OF A DATA-BIT PAIR ACTIVATES EITHER GATE RSCDPO OR 
RSCONO DEPENOING ON ITS DATA CONTENT. ASSUME A "ONE" IS 
ENTERING, GATE RSCDPO RESPONDS TO THE FIRST LOBE OF THE 
DATA BIT PAIR SETTING THE SHFT "B" FLIP-FLOP, DRIVING THE 
SHFTO COLLECTOR TIE TO GROUND. THE SECOND LOSE DRIVES GATE 
RSCONO SETTING THE SHFT "A" FLIP-FLOP. GATE RSTSHFTO 
ACTIVATES, REMOVING THE INHIBIT FROM GAT r EDGEO. RSCONO, 
STILL GROUND, PREVENTS EOGEO FROM ACTIVAflNG UNTIL THIS 
SECOND LOBE OF THE DATA-BIT PAIR IS PASSED. EDGEO, THERE- 
FORE ACTIVATES ON THE TRAILING EDGE OF THE DATA-BIT PAIR. 
EDGEO RESETS BOTH SHFT FLIP-FLOPS ANO ALSO CAUSES SHFTO TO 
PULSE POSITIVE WITHIN ONE BATE OELAY DUE TO EDGEO DIRECTLY 
INHIBITING THE SHIFT OUTPUT GATES. WITHOUT THIS INHIBIT 
CONNECTION IT WOULD REQUIRE THREE GATE OELAYS AFTER EDGEO 
ACTIVATES TO TURN OFF THS-SHFT3 PULSE. THIS LOW-TO-atGH 
TRANSITION ON OUTPUT LEAD SHFTO CAUSES A DATA SHIFT IN THE 
I0D/STRT SHIFT REGISTER. 
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MESSAGE COMPLETE STATE 




LOAD IflS - SUBCHAN NEL SELECT FIELD ANO SEQUENCE STATE (M01CHTN0 - TRANSMIT NORMAL; M02CHTMO - TRANSMIT MAINTENANCE) 

MET* i 



TT0GI (TOGGLE NET) 



1BZEL 
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LOAD 120 - JAM START CODE AS A FUNCTION OF STATE COOE LOAOEO IN IBS (MDfcRAIjBO) 
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BIPOLAR INTERFACE 
TRANSMIT/RECEIVE 









TABLE 


A 














SERIAL I/» SUBCHANNEL ASSIGNMENTS 






SUBCHANNEL 
SELECT 


SUBCHANNEL ENABLES 


(GRO ACTIVE) 


1/0 TRANSMIT 


I/U RECEIVE 


FA1038 
TERM NO. 


FC201 


TERM NO. 


[OUTPUT PORT) 
TERM NO. 


( INPUT PORT; 
TERM NO. 


SUB- 

CHANNEL 


3-0UT-OF-6 
CODE 


P 


n(grd; 


P 


N(GRD) 





0OC111 




203 




207 


117 


017 


104 


004 


1 


001011 




007 


1— 


209 


114 


014 


103 


003 


2 


001101 




207 


6 


310 


113 


013 


312 


212 


3 


001110 




008 


- 


211 


112 


012 


102 


002 


4 


010011 




003 




306 


116 


016 


110 


010 


5 


010101 




202 




208 


115 


015 


109 


009 


6 


O1011O 


T— 


002 


6 


308 


318 


218 


313 


213 


7 


011001 


s 

T- 


206 


w\ 


105 


111 


011 


101 


001 


8 

9 

10 


011010 
011100 
100011 


CT* 

3 
1 

lit 


103 

004 

■;o5 




005 
008 


317 
118 


217 
018 


316 
201 


216 
301 




209 


114 


014 


103 


003 


11 


100101 




304 




310 


113 


013 


312 


212 


12 


100110 




104 


211 


112 


012 


102 


002 


13 


101001 


<S1 
X 


106 


o" 


005 


317 


217 


316 


216 


14 


101 010 


a 


010 


A 

I" 


008 


118 


018 


201 


301 


15 
16 


101100 
110001 




306 

006 


=0 

? 

a 


208 
506 


115 
116 


015 
016 


109 
110 


009 
010 


17 


11C010 




210 


5r 


207 


117 


017 


104 


004 


1 8 


110100 




204 


(A 


308 


318 


218 


313 


213 


19 


111000 




303 


Ji 


105 


111 


011 


101 


001 



TABLE B 



MAIN CHANNEL 


MCSCO 


MCSBO 


MCSAO 





R9.120 


R9.110 


R9.100 


1 


R9.130 


R9.110 


R9.100 


2 


R9.130 


R9.1Z0 


R9.100 



CIRCUIT OPERATION (CONT) 

VERIFYING THE GATING PATHS INTO AND OUT OF THE 
SELECTED IX PRIOR TO TRANSMISSION. (IXXR11) 

E. OPERATES THE START CROSSPOINT (THE SIGNAL TO THE 
IOC SEQUENCER TO BEGIN TRANSMISSION). (MD4STCH) 

AT THIS POINT THE IOC SEQUENCER IS ENABLED AND PERFORMS THE 
TRANSMIT/RECEIVE FUNCTION UNATTENDED. UPON RECEIVING THE 
RETURN MESSAGE. THE IOC SETS THE APPROPRIATE FLAGS AND 
PASSES CONTRCLTO THE 3A CC. AFTER A SUFFICIENT TIME 
INTERVAL, DETERMINED BY THE RESPONSE TIMES OF THE PARTICU- 
LAR PERIPHERAL UNIT, THE 5A CC MUST INTERROGATE THE ACTIVE 
CHANNELS LOOKING FOR MESSAGE COMPLETE FLAGS. 

4. EXECUTE A TEST I/O (TIO) [OR TEST MAINTENANCE I/O 
(TMIO)] OPERATION CODE. THIS OPERATION COOE LOOKS 
FOR THE NORMAL (OR MAINTENANCE) MESSAGE COMPLETE 
FLAG OF THE MAIN CHANNEL SPECIFIED BY THE Mf" HELD 
OF R9. 

A. IF THE FLAG IS PRESENT, THE PROCESSOR SETS THE 
CONDITION FLIP-ROP (CF) EQUAL TO 1, GATES THE 
100 TO R11, PERFORMS A PARITY CHECK ON THE 
MESSAGE, AND INITIALIZES THE MAIN CHANNEL. 
(THE CF IS A DECISION BIT IN THE CC MICROPRO- 
GRAM CONTROL). 

B. IF Tit RAG IS NOT PRESENT, SET CF EQUAL TO 
AND LEAVE R11 AND THE MAIN CHANNEL UNCHANGED. 



CIRCUIT OPERAT' OT 

ERROR CIRCUITRY 

TO P8TAIN SYSTEM RELIABILITY AND DEPENDABILITY, MAINTENANCE 
FEATURES HERE IMTEGRATEO INTO THE BASIC ORGANIZATION OF THE 
IOC. THE IOC PERFORMS THE FOLLOWING ERROR CHECKS: 

(A) 3-0UT-OF-6 CODE CHECKS 

(B) ILLEGAL START COOE DETECTION IN THE RECEIVED 
SERIAL MESSAGE. 

J-OUT-OF-6 CODE CHECKS 

THE MAINCHANNEL SELECT, THE SLBCHANNEL SELECT, AND THE 
SEQUENCER STATE CODES ARE ALL 3-OUT-OF-6 ENCXEO. SELF- 
CHECKING 3-OUT-OF-6 COOE CHECK CIRCUITS ARE UTILIZED TO 
ENSURE THE CORRECT OECODING OF THESE FIELDS. EACH 6-BIT 
FIELD IS DECODED TO A UNIQUE OUTPUT (1-OUT-OF-20), WHICH 
PERFORMS AN ASSIGNED TASK. THIS SAME SINGLE OUTPUT IS 
THEN REENCOOED TO PROOUCE AN ASSOCIATED 3-OUT-OF-6 COOE 
WHICH IS INPUTTED TO THE CHECK CIRCUITRY. THE CHECK CIR- 
CUIT OPERATES ON THIS INPUT AND PROVIOES AN ERROR INDICA- 
TION WHENEVER THE INPUT IS NOT 3-OUT-OF-6, OR WHENEVER A 
FAULT OCCURS WITHIN THE CHECK CIRCUIT ITSELF. SINGLE 
FAULTS WITHIN THE OECODER CIRCUIT RESULT IN THE PRODUCTION 
OF EITHER A NO OUTPUT CONDITION OR A MULTIPLE OUTPUT CON- 
DITION. THE SAME RESULT OCCURS WHEN THE COOE INPUTS PRES- 
ENTED TO THE OECODER CIRCUIT ARE NON 3-OUT-3F-6 COOES. IN 
EITHER CASE, UPON REENCOOING, NON 5-OUT-0F-6 COOES ARE 
PRODUCEO AND DETECTED BY THE CHECK CIRCUIT. THIS 3-OUT-OF-6 
COOE CHECK IS MADE AT THEOEMER OUPTUT TO INCLUDE. THE. 
FINAL DECODED OUTPUT STAKE IN THE CHECK SCHEME. THE RE- 
SULTING ERROR INDICATORS SET BITS IN THE FWOR REGISTER 
(ER) OF THE 3A CC WHICH IN TURN CAUSES PROGRAM INTERRUPTS. 
AN ERROR IN MAIN CHANNEL SELECTION SETS BIT 17 OF THE ER; 
SU8CHANNEL SELECTION ERRORS AND IOC SEQUENCE ERRORS SET 
B.T PL OF THE ER. 

ILLEGAL START CODE DETECTION 

UPON RECEPTION OF AN I/O RETURN MESSAGE, THE IX CON- 
TROLLER OECXES THE 3-BIT START CXE, RAISING EITHER THE 
NORMAL OR MAINTENANCE MESSAGE COMPLETE FLAG. IF START 
CXES OTHER THAN 011 (NORMAL) OR 101 (MAINTENANCE) ARE EN- 
COUNTERED, THE NORMAL FLAG IS RAISEO TO THE PRXESSOR, 
AND UPON EXECUTION OF THE TIO INSTRUCTION, ALL 18 BITS 
(DATA PLUS PARITY) OF THE R11 BUS ARE FORCED TO ZERO 
(SEE SHEET B10GC). WHEN PARITY OF THE RETURNED MES- 
SAGE IS CHECKED (ALSO BY THE TIO INSTRUCT I ON) ,A NON- 
FATAL I/O PARITY ERROR WILL BE ENCOUNTERED, SETTING THE 
PROGRAM INTERRUPT. THE ACTION TAKEN BY THIS INTERRUPT IS 
USER-DEPENDENT. 

PARITY CHECK 

PARITY IS MAINTAINED OVER THE I/O MESSAGE AND IS CHECKED 
VIA THE NORMAL PARITY CHECK CIRCUITRY IN THE CC WHEN THE 
DATA FIELD IS GATED TO THE CC GAT £ BUS ALONG WITH THE 
CORRESPONDING PARITY BITS. THIS PARITY ERROR IS CLASSI- 
FIED AS NONFATAL ANO IS DIVERTEO TO ERROR REGISTER BIT PH, 
RESULTING IN A PROGRAM INTERRUPT. 

I/O MICROSEquENCE 

THE FOLLOWING SEQUENCE OF MICROINSTRUCTIONS IS NECESSARY 
IN ORDER TO SEND A MESSAGE VIA AN I/O CHANNEL TO A PERI- 
PHERAL UNIT. 

1. LOAD R9 WITH THE DESIRED MCS AND SCS ANO, IF NEC- 
ESSARY, THE 4-BIT CONTROL FIELD. 

2. LOAD R10 WITH THE OATA TO BE TRANSMITTED. 

3. EXECUTE A SEND I/O (SIO) [OR SEND MAINTENANCE I/O 
(SMIO)l MAIN MEMORY OPERATION CXE. THIS OPERA- 
TION CXE: 

A. IOLES THE I/O CHANNEL DEFINED BY THE MCS FIELO 
IN R9 (B TS 15-10). (MDOIDCH) 

B. LOADS THE IOS OF THE SELECTED MAIN CHANNEL 
(BITS 11-6) WITH THE SCS CXE FROM (BITS 
9-4) AND JAMS THE PROPER TRANSMIT CONTROL 
STATE INTO IOS BITS (5-0). (MD1CHTN/MD2CHTM) 

C. LOADS THE DATA TO BE TRANSMITTED FROM R10 INTO 
THE IX OF THE SELECTEO MAIN CHANNEL (MD6RAI0) 

D. LOADS R11 FROM THE IX OF THE SELECTED MAIN 
CHANNEL. PERFORMS A MATCH BETWEEN R10 ANO R11 
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notes: 

1. leads shbwn could function a3 either outputs or 
inpufs (01j. all off-page referencing will be 
sham on output lead. 

2. for to- and froh-field decooing assignments 
see note j12. 
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SYMBOL NO. 1 

EXTENOED MAS BUS SIR1.SIB AND SDR1 

(BITS PH, PL, 31-28) 

STBTPH28 

02-07 

FA1040 

A 



SEE COMPOSITE DIAGRAMS 1,2,5 
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..JVG0Z07B 
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SYMBOL NO. 2 

EXTENOED WS BUS SIR1.SIB AND SDR1 

(BITS 27-22) 

STBT2722 

02-06 

FA1040 

A 



SEE COMPOSITE DIAGRAMS 1,2,5 
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SYMBOL NO. 3 

EXTENOED MAS BUS SIR1.SI8 AND SDR1 

(BITS 21-16) 

STBT2116 

02-05 

FA1040 

A 



SEE COMPOSITE DIAGRAMS 1-5 
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DUG SIZE 
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SD-IC900-0I 



ISSUE 

5A 



BIIAA 



A 



<JYMR(1I/LFAD DESIGNATION 

UII£QS2U£ DEFINITION 



DR10A 

EN.S00(A,8> 

EN.S10<A,B) 

G8PH0 
GBPLO 

GB00O-G815O 
1.DFF10A 

1FF11 

noA.BOoa 
mdoiisdo 

MDDK.1SDO 
MOGOOI08 

MOSBSIRO 

MOZD1DKO 

R.WFF1B 
R.WS01B 

R.US118 

SDOEPHIO 

SOOEPHOO 

SOOPLIQ 

SDOPtOO 
SOOOOIO-SD007IO 

S0016I0-S0023I0 

S000000-SO00700 

SD01600-SD02300 

SD1EPHIO 

SD1EPHOO 

SD1PL10 

SOIPLOO 

SD10CTtr-5bl07IO 
SO116I0-SO1Z3I0 
SD1O0O0-SD107O0 



DATA READY FLIP-FLOP <COPY 1) 

ENABLE NY STORE 

ENABLE OTHER STORE 

PARITY HIGH OF THE GATING BUS 

PARITY LOU OF THE GATING BUS 

BITS 0-15 OF THE GATING BUS 

OUTPUT OF THE INSTRUCTION OR OATA 
FLIP-FLOP (COPY 1) 

I FLIP-FLOP (COPY 1) 

ENABLE GATING OF THE SAO OATA AND THE 
ADDRESS OF A DOUBLE STORE READ OPERATION 
TO THE OK AND AK REGISTERS RESPECTIVELY 

MISC. DECOOER. GATE DI1 INTO THE SOR 

MJSC. DECODER, GATE OKI INTO THE SOR 

ENABLE GATING OF THE GOOD DATA OF THE 
DOUBLE STORE READ OPERATION TO THE 
01 REGISTER 

MISC. DECODER. GATE SIB TO SIR1 

MISC. DECODER. CLEAR THE Oil AND OKI 
REGISTERS 

READ/WRITE FLIP-FLOP ICOPY 1) 

READ OR WRITE FUNCTION FOR MAIN STORE 
(DEFINED BY SC30O) 

READ OR WRITE FUNCTION OF MAIN STORE 1 
(DEFINED BY SC310) 

MY MAIN STORE OATA BUS EXTENDED PARITY 
HIGH INPUT 

MY MAIN STORE DATA BUS EXTENDED PARITY 
HIGH OUTPUT 

MY MAIN STORE DATA 8US PARITY LOW INPUT 
(FUSED* 

MY MAIN STORE DATA BUS PARITY LOW OUTPUT 

MY MAIN STORE DATA BUS INPUT LEADS 0-7 
(FUSED) 

MY MAIN STORE DATA BUS INPUT LEADS 16-23 
(FUSEO) 

MY MAIN STORE DATA BUS OUTPUT LEADS 0-7 

MY MAIN STORE DATA BUS OUTPUT LEADS 
16-23 

OTHER MAIN STORE OATA BUS EXTENOEO 
PARITY HIGH INPUT 

OTHER MAIN STORE DATA BUS EXTENDED 
PARITY HIGH OUTPUTS •••- - 

OTHER MAIN STORE OATA BUS PARITY LOW 
INPUT 

OTHER MAIN STORE DATA BUS PARITY HIGH 
„ INPUT 

OTHER MAIN STORE DATA BUS INPUT LEADS 
0-15 

OTHER MAIN STORE DATA BUS INPUT LEADS 
16-23 

OTHER MAIN STORE DATA BUS OUTPUT LEADS 
0-15 



PART OF FS 11 

EXTENDED MAIN MEMORY INTERFACE 



SYMROL/LEAO DESIGNATION 

MNEMONIC DFFINITION 

S011600-S012300 OTHER MAIN STORE OATA BUS OUTPUT LEADS 
16-23 

S1RPH0 PARITY HIGH OF SIR'S (SIRO IF IFF=0. 

S1R1 IF IFF=1> 

SIRPLO PARITY LOW OF SIR'S (SIRO IF IFF*0. SIR1 

IF IFF=1) 

SIR000-SIR150 BITS 0-15 OF THE SIRS (SIRO IF IFF=0. 
SIR1 IF IFF=1) 

TSSDEPHO TEST SET ACCESS, EXTENDED PARITY HIGH ON 

THE STORE OATA BUS 

TSSOEPLO TEST SET ACCESS. EXTENDED PARITY LOW ON 

THE STORE DATA BUS 

TSS0160-TSSD310 TEST SET ACCESS. BITS 16-31 ON THE STORE 
DATA BUS 



B 



T 



3A CENTRAL CONTROL 



BELL LABORATORIES 



DUG SI2E 

a 



SD-1C900-01 



ISSUE 

4A 



n:i7B> ■■ u. s. a. I 



B11AB 
69/62/76 









SYMBOL NO. 1 

EXTENDED HAS BUS S1R1.S1B AND SOR1 
<BITS PH, PL. 31-28) 



EQPT 
LOC 



DES1G 

STBTPH2S 02-07 



LEAD 

DESIG 



OR10A 



1 



EN.SOOB I 

EN.S10B 1 

F104L10B 1 

F104L208 I 

F304RD0B ! 

GBPHO 01 

GBPLO OS 

GB120 0! 

CB130 01 

GBUO 01 

GB150 01 

I.0FF10A I 

IFF11 I 

.IDA. 3008 I 

Hoonspo i 

MDOK1SD0 I 

MOGDDIOB 1 

HOS8SIR0 I 

MOZOIDKO 1 

R.UFF1B I 

R.HS01B I 

R.WS11B I 

SDOEPHIO 01 



FUNC TEPJ1. 



009 

Vol 

107 
109 
Oil 

010 
110 

in 

015 
307 
205 

035 

303 
004 

104 
304 
211 

214 

100 
206 

106 
001 
314 

300 
204 
210 

310 
302 



SDOEPHOO 01 209 



COOE 
FA1040 

FS INFO 

DESTINATION 



4/3 

4/1 
4/3 

i/n 

1/13 
1/13 
2/2 

2/2 
2/3 
2/3 

2/3 
Z/3 
4/3 

1/4 
4/2 
1/10 

1/10 

4/2 

1/4 

1/10 

4/3 

4/1 

4/3 

13/4 

TO CONN CKT 
TO CONN CKT 



ELEM 
IDENT 



SOOPLIO 
SDOPLOO 
SDOZ010 


01 
01 
01 


Z08 

108 
006 


4/ 
4 

1 /4 
'. CONN 


CKT 


SD02000 
SD021I0 

S002100 


01 
01 

01 


007 
OOS 

207 


.J CONN 
13/4 

TC COXX 
TO CONN 


CKT 

CKT. 
CKT 


SD0Z2I0 

SD02200 
SD0Z3I0 


01 

01 
01 


003 

203 
105 


13/4 

TO CONN 
TO CONN 
13/4 
TO CONN 


CKT 

CKT 

CKT 


S002300 

SD1EPH10 

S01EPH00 


01 
01 

01 


305 
212 
112 


TO CONN 
TO CONN 
TO CONN 


CKT 
CKT 
CKT 


SOIPLIO 
SDIPLOO 
S0120IO 


01 
01 


115 

315 
313 


4/5 
4/5 




SD1ZOO0 
SD1Z1I0 
SD12100 


01 
01 


014 
102 
308 


TO CONN 
TO CONN 


OCT 
CKT 


S01ZZJ0 
SD 12200 
SD123I0 


01 


312 
013 
213 


TO CONN 


CKT 


SD12300 

SIRPHO 

SIRPLO 


01 




113 
016 
216 


TO CONN 

4/5 

4/5 


CKT 



OPT 



CP INFO — 


TERM. 
OTE MOO 


LOC 




... 


DISMR1X0 
0ISWR1Y0 
DISMROYO 


11A1 
10A1 
7A1 


01SWROXO 
0ISU38Z0 
ORIO 


8A1 
6A3 
5A2 


REQS010 
RE0S110 
F104L10 


5A4 
5A4 
3A0 


F104L20 
F304RDO 
GB.ZBS10 


2A0 
2A1 
3H2 


GB.ZAS10 
G8.XAS10 
GB.XBS10 


3H3 
3H6 
3H5 


G3.YAS10 
GB.YBS10 
I.OFFIO 


3H5 

3H3 

5A2 


IFF1 

SDB.DK10 

DI1.SDR0 


3A7 

I2A1 
13A1 


OK 1. SORO 
SOG.DIIO 
GS18SIR0 


12A1 
13A1 
3A1 


CLOIOKO 
R.WFFI1 
R.US0I1 


12A2 

5A1 

5A3 


R.HS111 
SDOZBRO 


5A4 
6H4 


TSDOZBWO 


6H3 


SDOZARO 

TSOOZAUO 

SDOXARO 


6H7 
6H6 
8H5 


TSDOXAWO 
SDOXBRO 


8H4 
8H2 


TSDOXBHO 


8H1 


SDOYARO 


7H5 


TSDOYAWO 
SDOYBRO 


7H4 
7H2 


TSOOYBWO 

SD1Z8R0 

TSD1ZBUC 


7H1 
9H4 
9M3 


S01ZARO 

TS01ZAW0 

SD1XAH0 


9H7 
9H6 
11H5 


TSD1XAH0 

SOIXBRO 

TSD1XBH0 


11H4 
11H2 
11H1 


SO1YAR0 

TS01YAW0 

SD1YBR0 


10H5 
10H4 
10H2 


TSD1YBW0 
202 SIR1.ZB0 
202 SIR1.ZA0 


10H1 

3H2 

3H2 



1 



J_ 



PART OF FS 11 

EXTENDED MAIN MEMORY INTERFACE 



SYMBOL NO. 1 



(CONT) 



0ES1G 




EQPT 
LOC 


CODE 


■ ■■■■ 




.... 


.... " 


STBTPH28 


02-07 


FA1040 











FSINFO 


LEAD 
DESIG 


FUNC 


TERM. 


DESTINATION 


SIR120 
SIR130 
SIRUO 







217 

017 
316 


4/11 
4/10 
4/9 


SIR150 

TSSDEPHO 
TSSOEPLO 







116 
117 
317 


4/8 


TSS0280 
TSSD290 
TSS0300 







201 

306 
202 




TSSD310 
T104R20 
T104R40 




1 
I 


002 
311 
215 


1/11 
1/11 


T304LE0 
3T058E 


1 

GRD 
GRD 


111 

OGD 
2GD 


1/11 


3VG0207B 


GP.D 
GRD 
I 


200 
319 
309 




3V058E 


GRD 
PWR 
PW9 


200 
000 
119 





EXTENDED MAS BUS SIR1.S1B ANO SDR1 
(BITS PH, PL. 31-28) 

ELEM 

10ENT OPT 



— " — - 


~~ CP INFO 


NOTE 


TERM. 
MOO 


LO 


..— - 




- — 


202 
202 
202 


SIR1.XA0 
SIR1.XB0 
S1R1.YA0 


3H6 
3H6 
3H4 


202 


SIR1.YB0 

SOOZBO 

SOOZAO 


3H4 
6H4 
6H6 




sooxao 

SOOXBO 
SOOYAO 


8H5 
8H2 
7H5 




SOOYBO 

T104RZ0 

T104R40 


7H2 
4A0 

2A1 


203 
203 


T304LE0 

GRO 

GRO 


4A1 


203 

203 


GRO 
GRO 
OISWBAZO 


9A5 


203 
203 


GRO 

♦3 

♦3 





SYMBOL NO. 2 

EXTENDED MAS BUS SIR1.SI8 ANO SDR1 
(BITS 27-22) 



EOPT 
DESIG LOC 

STBT2722 02-06 



cooe. 

FA1040 



ELEM 
IDENT 



OPT 



LEAD 
DESIG 



FUNC TERM. 

012 

103 
109 



DR10A 1 

EN.SOOA I 

EN.S10A I 

F104L10B I 

F104L208 I 

F504RD0B 1 

GB060 01 

GB070 0! 

GB080 01 

GB090 01 

GB100 01 

GBUO 01 

I.0FF10A I 

IFF11 I 

HDA.BOOB 1 

MDDI1S00 I 

M0DK1SD0 I 

MDGOOIOB I 

M0S8SIR0 I 

MOZDIOKO I 



309 
011 

010 

110 

114 

015 

307 

303 

004 

104 
304 
005 

Z05 
211 
214 

100 
206 
106 

001 
314 

300 



FS INFO 

DESTINATION 



4/3 
4/1 



CP INFO 



NOTE 



TERM. 
MOD 



LOC 



4/3 

1/13 

1/13 

1/13 

2/4 

2/4 

Z/3 
2/3 
2/3 

2/3 

4/3 

1/4 

4/2 

1/10 

1/10 

4/2 

1/4 
1/10 



DISWR1Y0 10A1 

D1SHR0Y9 »*1 

DISUBBZO 6A3 

OISWBAZO 9A5 

DRIO 5A2 

REOSOIO 5A4 

RE0S1I0 5A4 

F104L10 3A0 

F104L20 2A0 

F3G4RD0 2A1 

GB.XASIO 3H6 

GB.XBS10 3H5 

G8.YAS10 3H5 

GB.YBS10 3H3 

GB.ZAS10 3H3 

GB.ZBS10 3H2 

1.DFF10 5A2 

IFF1 3A7 

SDB.DK10 12A1 
DI1.SDR0 13A1 
DK1.SDR0 12A1 

SOG.DIIO 13A1 
GSI8SIR0 3A1 
CLOIDKO 12A2 



SYMBOL NO. 2 



(CONT) 



EXTENDED MAS BUS S1R1.S1B ANO SDR1 
(BITS 27-22) 



EOPT 
DESIG LOC 

STBT2722 02-06 



LEAD 
DESIG 

R.WFF1B 
R.US018 
R.MS118 

S0002I0 
SD00200 
S000310 

SD00300 
S0016I0 

SD01600 

SD017I0 

SD01700 
SO018I0 



SD01800 
S0019I0 



FUNC TERM. 



01 
01 
01 

01 
01 

GI 

01 

01 
01 



01 
01 



204 
210 
310 

006 
007 
008 

207 

003 

203 

105 

305 

20S 



108 
302 



SD01900 01 209 



S010210 01 

3010200 01 

S0103IO 01 

SD10300 01 
S011610 

S011600 01 



S0117I0 
SDH 700 
SD118I0 



01 



01 



SD11800 
SD119I0 

SD11900 01 

S1R060 

SIR070 

SIR080 

SIR090 

SIR100 

SIRUO 



313 
014 
102 

308 
312 
013 

213 
113 
115 

315 

212 
112 

217 
017 
316 

116 
216 

016 



COOE 
FA1040 

FS INFO'--- 

DESTINATION 

4/3 
4/1 
4/1 

4/13 
4/13 
4/12 

4/12 

13/4 

TO CONN CKT 

TO CONN CKT 

13/4 

TO CONN CKT 

TO CONN CKT 

13/4 

TO CONN CKT 

TO CONN CKT 

13/4 

TO CONN CKT 

TO CONN CKT 

4/13 
4/13 
4/12 

4/12 

TO CONN CKT 

TO CONN CKT 

TO CONN CKT 

TO CONN CKT 

4/9 
4/8 
4/15 

4/14 
4/13 
4/12 



ELEM 
IDENT 



OPT 



TSSD220 201 
TSS0230 306 
TSSD240 202 



TSSD250 
TSSD260 
TSS0270 









002 

317 
117 




T104R20 
T104R40 
T304LE0 


I 

1 
1 


311 
215 

111 


1/11 
1/11 
1/11 


3T058E 


GRO 
GRO 
GRO 


OGD 

2GD 
200 




3VG0206B 


GRD 
I 

'. 


319 
009 
107 




3V058E 


GRD 

PWR 
PWR 


200 
000 
119 








T 



--.- 


- - — cp info — 


NOTE 


TERM. 
MOO 


LOC 




R.WFFI1 
R.US0I1 
R.WS1I1 


3A1 
5A3 

5A4 




SDOXARO 

TSDOXAWO 

SDOXBRO 


8H5 

8H4 

SH2 




TSDOXBWO 

SDOYARO 


SHI 
7H5 




TSOOYAUO 


7H4 




SDOYBRO 


7H2 




TSD0Y8M0 
SOOZARO 


7H1 
6H7 




TSOOZAWO 

SDOZBRO 


6H6 
6H4 




TSD0Z8W0 


6H3 




SD1XAR0 

TS01XAW0 

SOIXBRO 


11H5 
11H4 
11H2 




TS01XBW0 

S01YAR0 

TS01YAW0 


11H1 
10H5 
10H4 




S01YBRO 

TSD1Y8W0 

SD1ZAR0 


10H2 
10H1 
9H7 




TS01ZAW0 

S01ZBR0 

TSD1ZBW0 


9H6 
9H4 
9H3 


202 
202 
202 


SIR1.XA0 
SIR1.XB0 
SIR1.YA0 


3H6 
3H6 
3H4 


202 
202 

202 


SIR1.YB0 
SIRI.ZAO 
SIR1.Z30 


3H4 
3H2 
3H2 




SOOXAO 

SDOXBO 
SDOYAO 


8H5 
aiWZ 
7H5' 




SOOY80 
SOOZAO 
SOOZBO 


7H2 
6H6 

6H4 




T104R20 
T104R40 
T3O4LE0 


■.AO 
2A! 
Ml 


203 
203 
203 


GRO 
GRO 
GRD 




203 


GRD 

DISUR1X0 

013UR0X0 


11A1 

3A1 


203 

203 


GRO 

♦3 

♦3 





B 



PART OF FS 11 
SYMBOL(S) 1 2 



3A CENTRAl CONTROL 



BELL LABORATORIES SD-1C900-01 



T 



DWG SIZE 
C2 



nina) la u. s. a. 



ISSUE 

5A 



B11CA 
W 16/77 






^: 



! 



SYMBOL NO. 3 

EXTENOEO MAS 8US SIR1.S1B ANO SDR1 
(BITS 21-16) 



EQPT 

OESIG IOC 

STBT2116 02-05 



COOE 
FA1040 



ELEM 
I DENT 



FS INFO 



LEAD 
OESIG 


FUNC 


TERM. 


DESTINATION 


DR10A 
EN.SOOA 

EN.S10A 


I 
I 
I 


Oil 

010 
110 


4/3 
4/1 
4/3 


F104L108 
F104L20B 
F304RDOB 


1 

I 
I 


114 

015 
307 


1/13 
1/13 
1/13 


GBOOO 
GB010 
GB020 


01 

01 
01 


303 
004 
104 


2/4 
2/4 
2/4 


GB030 
GB040 
GB050 


01 
01 
01 


304 
005 
205 


2/4 
2/4 
2/4 


I.OFF10A 
IFF11 

MDA.BOOB 


I 
I 

I 


211 
214 
100 


4/3 
1/4 
4/2 


HDD 11 SO 
MDDK1SD0 
MDGDDI08 


1 
I 

1 


206 
106 

001 


1/10 
1/10 
4/2 


MDS8SIR0 

mozdioko 

R.MFF1B 


I 

I 
1 


314 
300 
204 


1/4 

1/10 

4/3 


R.US01B 
R.MS11B 
SDOOOIO 


I 
I 

01 


210 

310 
208 


4/1 
4/3 
4/15 


SOOOOOO 
SD001I0 
S000100 


01 
01 
01 


10S 
302 
209 


4/15 
4/14 
4/14 


SD004I0 
SD00400 
SD005IO 


01 
01 

01 


006 
007 
008 


4/11 
4/11 
4/10 


SD00500 
SD006I0 
S000600 


01 
01 
01 


207 

003 
203 


4/10 

4/9 

4/9 


SD007I0 
SD00700 
S0100I0 


01 
01 

01 


105 
305 
115 


4/8 
4/8 
4/15 


SD10C^ rt 
SD10li6 

SO10100 


0: 

Oi 
01 


315 
212 
112 


4/15 
4/14 
4/14 


S0104IO 
SOI 0400 
SD105I0 


01 
01 
01 


313 
OH 
102 


4/11 
4/11 
4/10 


SD10500 
SD106I0 
SD10600 


01 
01 

01 


303 
312 
013 


4/10 

4/9 

4/9 


SD107I0 
SD10700 
SIROOO 


01 

01 



213 
113 
217 


4/8 
4/8 
4/15 


S1R010 
S1R020 
S1R030 







017 
316 
116 


4/14 
4/13 
4/12 


S1R040 
SIR050 
TSS0160 







216 
016 
201 


4/11 
4/10 


TSSD170 
TSSD180 
TSS0190 







306 

20Z 
002 




TSSD200 
TSS0210 
T104R20 





I 


317 
117 
311 


1/11 



NOTE 



202 
202 



OPT 



CP INFO 



TERM. 
MOO 

DRIO 

REQSOIO 

REQS110 

F104L10 
F104L20 
F3O4R00 

GB.XAS10 
GB.XBS10 
GB.YAS10 

GB.YBS10 
GB.ZAS10 
GB.2BS10 

I.DFFIO 

IFF1 

S0B.DK10 

0I1.SDR0 
0K1.SDR0 
SDG.DI10 

GSIBSIRO 

CLDIOKO 

R.HFF11 

R.HS0I1 
R.MS1I1 
SD02AR0 

TSDOZAWO 

SOOZBRO 

TSOOZBWO 



LOC 

5A2 
5A4 
5A4 

3A0 
2A0 
2A1 

3H6 
3H5 
3H5 

3H3 
3H3 
3H2 

5A2 
3A7 
12A1 

13A1 
12A1 
13A1 

3A1 

12A2 

5A1 

5A3 
5A4 

6H7 

6H6 
6H4 
6H3 





SOOXARO 

TSDOXAWO 

SDOXBRO 


8H5 
8ri4 
8H2 




TSOOXBHO 

SDOYARO 

TSDOYAWO 


8H1 
7H5 
7H4 




SDOYBRO 

TSOOYBHO 

SD1ZAR0 


7K2 
7H1 
9H7 




TS017.W) 

SD1ZBR0 

TSD12BH0 


9Mfc 

9H4 
9H3 




-D1XAR0 
">1XAH0 

Sl .xbro 


11H5 
11H4 
11H2 




TSD1XBM0 

S01YAR0 

TSD1YAM0 


11H1 
10H5 
10H4 


202 


SD1YBR0 

TSD1Y8W0 

SIR1.XA0 


10H2 
10H1 
3H6 


202 

202 
202 


S1R1.X80 
SIRl.YAO 
SIR1.YB0 


3H6 
3H4 
3H4 



SIR1.ZA0 

SIR1.2B0 
SDOXAO 

SOOXBO 
SOOYAO 
SDOYBO 

SDOZAO 
SD0Z80 
T104R20 



3H2 
3H2 
3H5 

3H2 

7H5 
7H2 

6H6 
6H4 
4A0 



1 



PART OF FS 11 

EXTENOEO MAIN MEMORY INTERFACE 



SYMBOL NO. 



(CONT) 



OESIG 




EQPT 
LOC 


COOE 


STBT2116 


02-05 


FA1040 








DESTINATION 


LEAO 
OESIG 


FUNC 


TERM. 


T104R40 
T304LE0 
3T058E 


I 

GRO 


215 

111 

OGO 


1/11 
1/11 


- - 


GRO 
GRO 
GRO 


2 GO 
200 
319 




3VG0205B 


I 
1 
I 


009 
103 
107 






1 
I 
GRO 


109 
309 
200 




3VG02O5T 
3V058E 


I 

GRO 
PWR 


012 

319 
000 






PWR 


119 





EXTENOEO MAS BUS SIR1.SIS ANO SDR1 
<8ITS 21-16J 

ELEM 

IDENT OPT 



NOTE 


TERM. 
MOD 


LOC 


__—_ 




.__ 


203 


T104R40 
T304LE0 
GRO 


2A1 
4A1 


203 
203 _ 
203 


GRO 
GRO 
GRO 


_**, ! 




DISMR1X0 
OISMROYO 
OlSUROXO 


11A1 

7A1 

Ml 




DISWB820 

01SH8AZ0 
GRO 


6A3 
9A5 


203 


DISHR1YIL 

GRO 

♦3 


lftKL.. -. 


203 


♦3 





PART OF FS 11 
SYMBOL(S) 3 



7ETT 



3A CENTRAL CONTROL 



SELL LABORATORIES 
1 



OUG SIZE 
C2 



ISSUE 

5A 



SD-1C900-01 



PRINTS) III IS. S. A. I 



B11CB 

•' 06/IO/I7 7 



■ 

i 



I 






G 



(SEE % -«| PH 
NOTE 1) 

(SEE -HCEPH) 
NOTE 2) 



SYM NO. 1 

(02-07) 

P/fl FA1040 



SYM NO. 2 

(02-06) 
P/g FA1040 



SYM NO. 5 
(02-05) 

P/g FA1040- 



PL 

(PL) 



15 

(25) 



14 



13 



(22) (21) (20) 



12 



II 



10 



09 



08 

(19)| (18)1 (17)1 (16)| 



07 

(03) 



06 

(02) 



05 

(01) 


04 

(00) 


03 

(07) 


02 

(06) 


01 

(05) 


00 

(04) 



PART OF FS II 

EXTENDED MAIN MEMORY INTERFACE 
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notes: 

1. refers to the sdr1, sib or sir1 data bit 
contained on this circuit pack. 

2. refers to the oata bit position in main 
memory that haps into this position in 
the sdr1 or sib. 

5. see sht b11gb for mapping between extended 
main store data bits intc 3a cc oata bits. 
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CIRCUIT OPERATION 

FS 11 PROVIDES THE CAKVILITY OF EXTENOING THE WIDTH OF THE 
MAIN STORE BUS (MASE). fHE EXTENDED MASS INTERFACE IS USED 
FOR THE 2B ESS APPLICATION TO PROVIDE THE ABILITY TO INTERFACE 
TO A 26-BIT MEMORY WITH 24 DATA BITS ANO TWO PARITY BITS 
THIS IS COMPARED TO THE NORMAL 16 DATA BITS ANO 2 PARITY BITS. 
THE INTERFACE WITHIN THE 3A CC PROVIDES AN EXPANSION OF 18 
ADDITIONAL BIT POSITIONS (16 DATA ANO TWO PARITY FOR THIS 
INTERFACE). BY AOOiNG AN 18-BIT (INSTEAD OF AN 8-BIT) 
INTERFACE, THE IMPLEMENTATION IS HAOE MORE REGULAR. HENCE, IT 
IS MUCH MORE COMPATIBLE WITH THE OPERATION OF THE MICROCODE 
AS WELL AS PROVIDING THE FLEXIBILITY, IF REQUIRED IN THE 
FUTURE, TO INTERFACE TO A 56-8IT MEMORY (52 OATA BITS AND 
FOUR PARITY BITS). IF THE EXTENDED HASB INTERFACE IS USED, 
THREE OPTIONALLY PROVIDED CIRCUIT PACKS MUST BE PLACED IN 
THE INDICATED CIRCUIT PACK POSITIONS. 

THE OPERATION OF THE EXTENDED HASB CAN BE VIEWED AS 
EXTENSIONS TO THE NORMAL MEMORY INTERFACE REGISTERS AS 
DESCRIBED IN FS 4. THEREFORE, WHEN DATA IS ACCESSEO FROM 
THE MAS, THE DATA IS PLACED INTO SDRO A3 WELL AS S0R1. 
WHEN INSTRUCTIONS ARE ACCESSEO FROM THE HAS, THEY ARE 
PLACED IN THE SIB. THE PURPOSE OF THE SIE REGISTER IS TO 
IMPROVE THE EFFICIENCY OF HAS OPERATIONS WHFN USING THE 
EXTENDED MASB INTERFACE FOR THE EMULATION OF THE NO. 2 ESS 
HALF-WORD COMMAND STRUCTURE. FOR EXAMPLE, WHEN AN 
INSTRUCTION IS LOADEO INTO THE SIRO ANO THE SIB REGISTER, 
THE FIRST HALF OF A DOUBLE-WORO INSTRUCTION IS EXECUTED 
ANO THIS FIRST HALF COMES FROM THE SIRO REGISTER. BY 
GATING THE SIB REGISTER TO SIR1 WHEN THIS FIRST HALF- 
WORD INSTRUCTION IS INITIATED (i.e. GATED FROM SIRO) THE 
PROCESSOR BUS CONTROLLER (PBC) IS FREE TO ISSUE THE NEXT 
HAS REQUEST FOR AN INSTRUCTION REAO SINCE E.OTH THE SIRO 
REGISTER ANO THE SIB ARE AVAILABLE. 

THE OPERATION OF THE EXTENDED HASB PORT ANO SDR1 ANO SIB IN 
TERMS OF THEIR INTERFACE TO THE MAIN STORE BUS ARE EXACTLY 
AS OESCRIBED FOR FS 4. . THE ONE EXCEPTION IS THAT WHEN SDR1 IS 
GATED INTO, THE PBC lo NOT PUT INTO THE WRITE STATE. THE 
CONTROL TO LOAO THE SIB REGISTER INTO SIR1 ORIGINATES FROM 
THE HICRO-CONTROL VIA THE LOAD NEW OP COOt (LWfP) FUNCTION 
ANO THE FACT THAT THE IFF«) AS DESCRIBED ON SHEET B1GH. THIS 
HOOIFIED LNgPCt. CONDITIONED ON IFF*)) CONTROL OR'ES ONTO 
THE NET MOSBSIRO IN COMPOSITE DIAGRAM 1. THE TWO 
SIR'S, SIRO AND SIR1 , OR TOGETHER ON A BIT-BY-BIT BASIS. 
THEREFORE, AS OESCRIBED IN FS 1, WHEN THE LN0P FUNCTION 
FIRES, THE SIR THAT IS USED AS THE SOURCE OF INSTRUCTION 
IS DETERMINED BY THE I FLIP-FLOP: THAT IS, IF THE I FLIP- 
FLOP IS IN THE STATE SIRO IS USEO, ANO IF THE I FLIP- 
FLOP IS IN THE 1 STATE SIR1 IS USEO. EACH TIME A LN0P 
FUNCTION OCCURS IT TOGGLES THE I BIT SO THAT ALTERNATE 
HALF-WORD INSTRUCTIONS COME FROM THE ALTERNATE COPIES OF 
THE SIR REGISTER. NOTE THAT THIS ALSO HEANS THAT IN THE 
NO. 2 COMMAND STRUCTURE, IF A FULL-WORO COMMAND OCCURS SUCH 
THAT THERE IS AN OPCODE IN SIRO AND 16 BITS OF DATA IN 
SIR1, IT IS NECESSARY FOR THE MICROCODE TO TOGGLE THE I 
FLIP-FLOP BACK INTO THE STATE BEFORE THE NEXT INSTRUCTION 
IS EXECUTED. 

THE ABILITY TO GATE THE SDR1 REGISTER TO »M0 FROM THE GB IS 
PROVIDED. HOWEVER, FOR THE SIB REGISTER. CONTROL IS ONLY 
PROVIDED TO GATE INTO IT FROM THE GB, ANO FOR THE SIR1 
REGISTER, CONTROL IS ONLY PROVIDED TO GATE OUT OF IT TO 
THE GB. TO PROVIDE THE NEEDED MAINTENANCE ACCESS, THE 
ABILITY TO GATE THE SIRO TO THE 3IR1 REGISTER IS PROVIDED 
BY A MISCELLANEOUS DECOOER CROSSPOINT THAT INPUTS ON THE 
NETNAHE MOSBSIRO. NOTE THAT THIS IS THE SAME INPUT FOR THE 
HOOIFIED LNOP FUNCTION THAT LOADS THE SIB TO THE SIR1 
REGISTER. 
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EXTENOED MAIN MEMORY INTERFACE 

COMPOSITE DIAGRAM 2 
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EXTENDED HAS INTERFACE IS USED 



c 



s l 



THE 3A CC HAIN STORE BUS- 
INTERFACE IS A 56-BIT 
WIDE (32 DATA 8ITS AND C 
4 PARITY BITS) WHEN THE 
EXTENOED MEMORY BUS IS USED 



D 



EPH 



P/O MAIN STORE CONTROLLER 
AND MEMORY CKT 



PARITY 
-J CONVERSION 
CIRCUIT 





















' 


MAIN STORE 


. 






IL- 


P1 


25 












P2 



P1 



P2 



PI 



-\r 



•\r 



v 



=2 PI 



23 



20 19 
II 



16 



=T 



15 



8 7 



EPH 



TT 



S0(51-2<n0 



SO(23-20)0 



8 17 



4T5 



SD(19-16) (SEE NOTE 1)- 1 



S0R1 



PI 



15 



8 17 
I 

_1_ 



TTT 
I 

i 



SIB1 




S1B»SIR1 



SIR1 



INCLUDES SYM NO. 1-5 



PH 



50(15-08)0 



15 



81 7 

I 

_| 



Y 

T 



S0(07-04)0 



PH PL 



ITT 

I 
_| 



SD(05-00)0 



15 



TTT 
I 

_l_ 



"JTT 
I 



J 



SORO 



SIRO 



P/3 FS 4 
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CIRCUIT OPERATION 

COMPOSITE DIAGRAM 2 SHOWS THE HAPPING OF DATA BITS 
CONTAINED IN THE MAS TO THE DATA BITS THAT ARE 
CONTAINED IN THE INTERFACE REGISTERS WITHIN THE 
3A CC. NOTE THAT THE LOU 16 BITS OF THE MAS HAP 
DIRECTLY INTO THE LOW 16 BITS OF THE MASB INTERFACE. 
THIS IS REQUIRED TO KEEP THE COMPATIBILITY BETWEFN 
A 5A CC THAT USES AN EXTENDED MASB AND A 5A CC THAT HAS 
A NORMAL MASS OF 13 BITS. THE EXTENOED MASB IN- 
TERFACE AT THE 3A CC IS 56 BITS WIDE. FOR THE NO. 
2B ESS APPLICATION THE MAS HAS 24 DATA BITS PLUS 
TWO PARITY BITS. AS INOICATED, THE W FIELD, WHICH 
IS BITS 16-25 OF THE MAS, IS HAPPEO INTO BITS 24-51 
IN THE 3A CC OR IN OTHER WORDS INTO BITS 8-15 OF 
SDR1. THE MAPPING INTO THE S0R1 REGISTER ALSO 
APPLIES TO THE SIR1 AND THE SIB. NOTE THAT THE U 
FIELO IN S0R1 CORRESPONDS TO THE Z FIELD IN SORO: 
THAT IS, IT IS THE OP CODE FIELO. IN EXECUTING 
NO. 5A CC CODE, THE X AND Y FIELDS ARE TYPICALLY TWO 
4-BIT OPERAND FIELDS. THESE TWO OPERAND FIELDS, 
X AND Y, ARE ALSO RAPPED INTO THE S0R1 BUT THEY 
ARE EXCHANGED IN THEIR RELATIVE POSITIONS. THE 
LATTER PROVIDES EFFICIENT HANDLING OF THE EMULA- 
TION OF THE NO. 2 COMMAND STRUCTURE: THAT IS, FOR 
THE HALF-WORD NO. 2B COMMANDS, THE Z FIELD AND ITS 
CORRESPONDING OPERAND FIELO, THE Y FIELD, ARE 
USED FOR THE RIGHT-HALF INSTRUCTION WITH THE X 
FIELD IN SORO NOT NORMALLY USED. SIMILARLY IN 
S0R1 THE W FIELD IS THE OP CODE FIELO AND THE 
X FIELO IS THE OPERANO FOR THE W OP CODE. NOTE 
THAT IN RESPECT TO THEIR RESPECTIVE SDR REGISTERS 
THE Y OPERAND FIELO IS IN THE SAME RELEVFNT POSI- 
TION AS THE X OPERAND FIELD. 

FOR FULL -WORD COMMANDS IN THE NO. 2 EMULATION, THE 
Z FIELO CONTAINS THE 0? CODE AND THE X ANO Y FIELDS 
IN SORO ARE NOT USED. INSTEAD, THE X,Y, ANO W 
FIELDS IN S0R1 FROVIDC A 16-BIT DATA FIELD. NOTE 
THAT IN THIS INSTANCE THE CONTENTS OF MEMORY WILL BE 
ARRANGED SO THAT SDR1 WILL CONTAIN THE OATA IN A 
FORM THAT CAN BE USED OIRECTLY BY THE ?A CC. THE 
MAPPING OF THE DATA BITS FROM THE MAS TO THE 5A CC 
REOUIRES ONLY BACKPLANE WIRING TO IMPLEMENT. THE 
MAPPING OF THE PARITY BITS ON THAT DATA, HOWEVER. 
REQUIRES A SPECIAL PARITY CONVERSION CIRCUIT: THAT 
IS, THERE ARE TWO PARITY BITS OVER THE 24 DATA BITS 
IN MEMORY WITH THE PARITY BIT P1 OVER BITS 0-7 ANO 
BITS 16-19. EVERYONE OF THESE BITS IS ON A SEPARATE 
BIT SLICED CIRCUIT PACK. SIMILARLY, P2 COVERS BITS 
8-15 ANO BITS 20-25, ANO EACH OF THESE BITS IS ALSO 
ON A SEPARATE 3IT SLICED CIRCUIT PACK. FOR THE NOR- 
MAL WIDTH STORE THERE ARE TWO PARITY BITS (PL ANO PH). 
PL COVERS THE X ANO Y FIELDS OR BITS 0-7 OF'SDRO AND 
PH COVERS THE Z FIELD OR BITS 8-15 OF SDRO. THERE- 
FORE, THE X AND Y FIELDS IN SDR1, WHICH ARE THE EXACT 
CONTENTS OF THE BITS 0-7 OF SDRO EXCEPT THEIR BIT 
POSITIONS ARE EXCHANGEO REQUIRES THAT PL FOR SDR1 BE 
THE SAME AS PL FOR SORO. THE W FI&0 IN BITS 8-15 OF 
S0R1 IS A COMPLETELY SEPARATE DATA FIELD ANO HENCE RE- 
QUIRES A NEW PARITY BIT CALLED EXTENOED PH (EPH). 
EXTENOED PH AS WELL AS PL ANO PH MUST BE GENERATED BY 
A PARITY CONVERSION CIRCUIT. THE PARITY CONVERSION 
CIRCUIT USES AS ITS INPUTS 1 ANO P2, WHICH ARE THE 
ACTUAL PARITY BITS STORED IN THE MAIN STORE TOGETHER 
WITH THE OUTPUT OF TWO PARITY TREES P5 AND P4, ATTACHED 
TO THE OUTPUT OF THE UPPER EIGHT BITS 16-23 OF THE MAS 
AS SHOWN IN COMPOSITE DIAGRAM 2. THE P5 GENERATES PAR- 
ITY OVER BITS 16-19 P4 GENERATES PARITY OVER BITS 
20-25 OF MAS. THEREFORE, WITH THESE FOUR INPUTS THE 
PARITY CONVERSION CIRCUIT CAN COMPUTE THE THREE RE- 
QUIRE" PARITY BITS USED BY 3A CC. THE EQUATIONS FOR 
THESE INPUTS ARE: (1) PL=P1*P3, (2) PH=#2'-P4, ANO 
(5-, £PH=P3+P4. THIS SAME PARITY CONVERSION CIRCUIT 
MUST ALSO PERFORM THE INVERSE FUNCTION WHEN A WRITE 
OPERATION IS PERFORMED. NOTE THAT FOR WRITE COMHANOS, 
ONLY THE X AND Y FiaDS OF SORO ARE PLACED ON THE 
STORE DATA BUS ANO THE X AND Y FIELDS OF SDR1 HAVE NO 
EFFECT ON THE DATA IN THE STORE OATA BUS. 
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notes: 



THE X ANO Y FIELDS ARE DUPLICATED IN REGISTERS SDRO 
AND SUR1 FOR DATA READ COMHANOS. FOR INSTRUCTIONS 
READ THESE FiaDS ARE DUPLICATED IN SIRO ANO SIR1. 
Ii. WRITE COMMANDS ONLY THE X ANO Y FIELDS OF SORO 
OUTPUT INTO THE MAS BUS TOGETHER WITH THE Z FIELO 
FROM SORO ANO U FIELD FROM S0R1. 
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PART OF FS II 

EXTENDED MAIN MEMORY INTERFACE 

COMPOSITE DIAGRAM 3 

6 BIT SLICED PARTITIONING OF MAIN BUS 



CIRCUIT OFERATIOM 

COMPOSITE DIAGRAM 3 SHOWS THE DETAILED LOGIC DESCRIPTION 
OF THE 6-6IT MASS REPEATER CIRCUIT FOR EXTENDED HASB FOR 
SWBOL NO. • NOTE THAT SYMBOL NO. 1 ANO SYMBOL NO. Z 
HAVE THE IDENTICAL LOGIC OPERATIONS AS SYMBOL NO. 5. THE 
OPERATION OF THE EXTENDED MASBO REPEATER CIRCUIT FOR BITS 
14-25 IS IDENTICAL TO JHATJESCRtBED IN FS 4 FOR BITS 
THROUGH 16 OF THE STORE DATA BUS. 
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notes: 
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contained on this circuit pack. 
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EXTENDED MAIN MEMORY INTERFACE 

COMPOSITE DIAGRAM 4 

6 8IT SLICED PARTITIONING OF MAIN BUS 



CIRCUIT OPERATION 

COMPOSITE DIAGRAM 4 SHOWS THE DETAILED LOGIC DESCRIPTION 
OF THE 6-BIT HAi. REPEATER CIRCUIT FOR EXTENDED MASS FOR 
SYMBOL NO. 5. NO* THAT SYMBOL NO. 2 MO SYMBOL NO. 1 
HAVE THE IDENTICAL LOGIC OPERATIONS. TSE OPERATION OF 
THE EXTENDED MASB1 REPEATER CIRCUIT FOR BITS 16-25 IS 
IDENTICAL TO THAT DESCRIBED IN FS 4 FOR BITS THROUGH 16 
OF THE STORE DATA BUS. 
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NOTES 

1. REFERS TO THE S0R1.SI8 OR SIR1 OATA BIT CONTAINED ON 
THIS CIRCUIT PACK, 

2. REFERS TO THE DATA BIT POSITION IN MAIN MEMORY THAT 
' MAPS INTO THIS POSITION IN THE S0R1 OR SIB. 
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NOTES » 

1. REFERS TO THE S0R1, SIB OR SIR1 DATA BITS CONTAINED ON THIS 
CIRCUIT PACK. 

2. REFERS TO THE DATA BIT POSITION IN MAIN MEMORY THAT MAPS INTO 
THIS POSITION IN THE S0R1 OR SIB. 
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CIRCUIT QFERrtTlQW 

THE DOUBLE STORE RE/J1 fOSR) ASSOCIATED DATA REGISTERS 
DESIGNED TO COLLECT DA'A TO AID IN THE ANALYSIS OF MEMORY 
LOCATIONS THAT FAILED AND HENCE REQUIRED AN AUTOMATIC 
REREAD OF THE OFF-LINE-STORE TO ACCESS A CORRECT COPY OF 
OATA. 

THE REGISTERS ARE DESIGNATED DK1 ANO 011 BECAUSE OF THEIR 
RELATIONSHIP TO OK ANO 01 REGISTERS: THAT IS, WHEN THESE 
REGISTERS ARE USED IN CONJUNCTION UITH THE DSR TECHNIQUE 
AND AH UNSUCCESSFUL REAO OF THE ON-LINE MEMORY OCCURREO. THE 
BAD OATA IS GATED (LOU ORCER 16 BITS PLUS THE CORRESPONDING 
PARITY BITS) INTO THE OK REGISTER AND THE UPPER BITS 16-24 
IS GATED INTO DK1. IN ADDITION THE 0-7 BITS OF THE MASB ARE 
ALSO GATED INTO 0K1 AS INDICATED !N THE MAPPING TECHNIQUE 
ON SHEET B11G8. THIS GATING IS ENABLED UITH THE SIGNAL 
INDICATED UITH THE TERMINAL MODIFIER SOB. DKBIO. (SEE SHT 
BAGH). SIMILARLY, WHEN THE GOOO OATA IS RETURNED FROM THE 
OFF-LINE MAS ON THE SECOND HALF OF THE DSR OPERATION, IT IS 
GATEO, IN ADDITION TO THE SOR OR THE SIR WHERE IT IS TO BE 
USED, INTO THE 01 ANO THE 011 REGISTERS. IN THIS UAY A COPY 
OF THE GOOO ANO BAO OATA IS SAVED IN THESE REGISTERS SO THAT 
THE SOFTWARE CAN PERFORM ERROR ANALYSIS. NOTE ALSO THAT THE 
AK IS USED TO SAVE THE ADDRESS AT WHICH THE 8A0 DATA IS 
LOCATED. 

A MISCaLANEOUS DECODER CROSSPOIMT CONTROL IS PROVIDED TO 
CLEAR THE OKI AND 011 SIMULTANEOUSLY ANO ALSO TO GATE THE 
OK TO SCR1. NOTE THAT THE CONTROL SIGNAL THAT GATES THE 
OKI INTO THE SOR REGISTER DOES NOT 00 A CLEAR ANO GATE 
FUNCTION: THEREFORE, THE SOFTWARE MUST FIRST CLEAR THE SORO 
BEFORE GATING THE DK1 TO IT TO OBTAIN VALIO RESULTS. 
SIMILARLY, THE 011 REGISTER CAN BE GATED TO THE SDR1 UITH 
THE MISCaLANEOUS DECODER CROSSPOINT. 
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3VG0638T GRO 314 

GRO 316 

GRO 318 

GRO 319 

3V058C PUR 000 

PUR 119 

3V058F PUR 000 

PUR 119 

5V061A PUR 001 

PUR 100 

PUR 101 

PUR 201 

PUR 300 

PUR 301 

5V061B PUR 001 



PWR 
PUR 



100 
101 



PUR 201 



PUR 300 
PCR 301 



DESTINATION 

(2)12/3 
(2)12/3 
(2)12/3 



(2)14/6 
(2)14/6 

14/6 

14/6 
14/23 

14/23 
14/23 
14/23 

14/23 
14/23 
(2)14/25 

(2)14/25 
(2)14/25 
(2)14/25 

(2)14/25 
(2)14/25 



NOTE 



TERN. 
MOO 



CP INFO ~ 

LOC 



203 

203 


GRO 
♦3 

♦3 


203 
203 
203 


•3 

♦3 
♦5 


203 
203 
203 


♦5 
♦5 
♦5 


203 
203 
203 


♦5 
•5 
♦5 


203 
203 
203 


♦5 
♦5 
♦5 


203 

203 


♦5 
♦5 



SYMBOL NO. A 











MICROSTORE 
(PLANE 2. MOO 0) 




DESIG 




EOPT 
LOC 


CODE 


_ ■..;.;.. 


ELEM 
I DENT 


OPT 


HP2.0 




02-38 


(NOTE 


216) 


A 




LEAD 
DESIG 


FUNC 


TERM. 


DESTINATION 


NOTE 


TERM 
MOD 


HARG616 
MAR011B 




312 

203 ' 
308 


• 1/1 

1/3 


. •'■ •• 




PSL 

AS 

At 


MAR021B 
MAR031B 
MAR0418 




111 
110 
309 


1/3 
1/3 
1/3 






A2 
A3 

A4 


MAR0518 
MAR061B 
HAR071B 




010 
Oil 
209 


1/2 
1/2 
1/2 






A5 
A6 
A7 


MAR0818 

MPSOOO 

MPS010 


I 

OT 
OT 


012 
002 
302 


17Z 

12/8 

12/8 






A* 

BO* 
BIN 



CP INFO 



LOC 



DESIG 
HP2.0 



EOPT 
LOC 



02-38 



LEAD 

DESIG 



FUNC TERM. 



MPS140 OT 018 
MPS150 OT 219 
PL.SL20 I 112 



3T058C 



GRO OGO 
GRO 2G0 
GRO 200 



GRO 319 

3VG0238B GRO 004 

GRO 007 

GRO 008 

GRO 102 

GRO 105 

GRO 106 

GRO 200 

GRO 202 

GRO 204 

GRO 205 

GRO 207 

GRO 303 

GRO 306 

GRO 307 

GRO 103 

3VG0238T GRO 014 

GRO 017 



GRO 019 

GRO 113 

GRO 114 

GRO 116 

GRO 118 

GRO 212 

GRO 213 

GRO 214 

GRO 215 

GRO 217 

GRO 218 

GRD 314 

GRD 316 

GRO 318 

GRO 319 

GRO 115 

PUR 000 

PUR 119 



3V058C 



MPS020 

MPS030 
MPS040 

MPS050 
MPS060 
MPS070 

MPS080 
MPS090 
MPS 100 

MPS110 
MPS 120 
MPS 130 



OT 203 
OT 104 
OT 005 



OT 
OT 
OT 

OT 

OT 
OT 

OT 

OT 
OT 



305 
206 
107 

013 
313 
015 

315 
216 

117 



12/8 
12/8 
12/8 

12/8 
12/8 
12/8 

12/8 
12/8 
12/8 

12/8 
12/8 
12/8 



B2N 
B3N 
B4N 

35 N 
S6N 
B7N 

B8N 
B9N 
B10N 

B11N 
BUN 
813N 



3V058F PUR 000 

PUR 119 

5V061A PUB 001 

PUR 100 

PUR '101 

PUR 201 



PUR 300 

PUR 301 

5V061B PUR 001 

PUR 100 

PUR 101 

PUR 201 

PUR 300 

PUR 301 



J 



SYMBOL NO. 4 

MICROSTORE 
(PLANE 2. MOO 0) 



(CONT) 



CODE 
(NOTE 216) 



FS INFO 



DESTINATION 

12/8 
12/8 
1/2 



(2)12/4 
(2)12/4 

(2)12/4 
(2)12/4 
(2)12/4 

(2)12/4 
(2)12/4 
(2)12/4 

(2)12/4 
(2)12/4 
(2)12/4 

(2)12/4 
(2)12/4 
(2)12/4 



(2)12/4 
(2)12/4 

(2)12/4 
(2)12/4 
(2)12/4 

(2)12/4 
(2)12/4 
(2)12/4 

(2)12/4 
(2)12/4 
(2)12/4 

(2)12/4 
(2)12/4 
(2)12/4 

(2)12/4 
(2)12/4 
(2)12/4 



(2)14/6 
(2)14/6 

14/6 
14/6 
.1*723 

14/23 
14/23 
14/23 

14/23 
14/23 
(2)14/25 

(2)14/25 
(2)U/25 
(2)14/25 

(2)14/25 
(2)14/25 



ELEM 
IOENT 



CP INFO 



NOTE 



203 
203 
203 

203 



TERM. 
MOO 

BUN 
815N 
PSH 

GRO 
GRO 
GRO 

GRO 



LOC 



GRO 



GRO 



203 
203 


♦3 
•3 


203 
203 
203 


♦3 

♦3 
♦5 


203 
203 
203 


♦5 
♦5 

♦5 


203 
203 
203 


♦5 

♦5 
♦5 


203 
203 
203 


♦5 

♦5 
♦5 


203 
203 


♦ 5 
♦5 



PART OF FS 12 
SYMBOL(S) 3 4 



3A CENTRAL . <TROL 



DUG SI2E 

a 



ISSUE 

6D 



BELL LABORATORIES SD" 1 C90Q-0 I 



MINTED m U. S. A. I 



B12CB 
oWlo/W 



\ ■ 



i 



! 



1 



SYHBOL MO. 5 

MICROSTORE 
(PLANE 1.HOO 1) 



DESiG 
MP1.1 



EQPT 

LOC 



06-37 



CODE 
(NOTE 216) 



FS INFO 



LEAD 
DESIG 

HAR001A 
MAR011A 
HAR021A 

MAR031A 
MAR041A 
HAR051A 

HAR061A 
HAR071A 

MAR081A 



FUNC TERM. 



208 
308 
111 

110 
309 
010 

011 
209 
012 



MPS 160 OT 002 

MPS 170 OT 302 

HPSUO OT 203 

HPS190 OT 10* 

— | MPS200 OT 005 

MPS210 OT 305 



DESTINATION 

1/3 

1/3 
1/3 

1/3 
1/3 
1/2 

1/2 
1/2 
1/2 

12/7 
12/7 
12/7 

12/7 
12/7 
12/7 



ELEM 
1DEST 



OPT 



CP INFO 



NOTE 



TERM. 
MOO 

AO 

A1 
A2 

A3 
A4 
A5 

A6 
A7 
AS 

SON 
BIN 
S2N 

B3N 

B4N 
B5N 



LOC 





MPS220 
MPS230 
MPS240 


OT 
OT 
OT 


206 
107 
013 


12/7 
12/7 
12/7 




B6N 
B7N 
B8N 





MPS250 
MPS260 
WS270 


OT 
OT 
OT 


313 
015 
315 


12/7 
12/7 
12/7 




89N 
B10N 
81 IN 




HPS280 
MPS290 
MPS300 


OT 
OT 
OT 


216 
117 
018 


12/7 
12/7 
12/7 




B12N 
B13N 
814N 




MPS310 

PL.SLOO 

PL.SL10 


OT 

I 
I 


219 
312 
112 


12/7 

1/2 

1/2 




B15N 

PSL 

PSH 


6 


3T058C 


GRO 
GSO 
GRO 


OGO 
2G3 
200 




203 
203 
203 


GRO 
GRD 
GRO 




3VG0637B 


GRO 
GRO 
GRO 


319 
004 
007 


(2)12/5 
(2)12/5 


203 


GRO 






GRO 
GRO 
GRO 


004 
102 
103 


(2)12/5 
(2)12/5 
(2)12/5 






F 




GRO 
GRO 
GRO 


105 

1(J6 '■" 
200 


(2)12/5 
(2)12/5 
(2)12/5 




GRO 




GRO 
GRO 
GRO 


202 
204 
207 


(2)12/5 
(2)12/5 
(2)12/5 










GRO 

GRD 
GRO 


303 
306 
307 


(Z)12/5 
(2)12/5 
(2)12/5 








3VG0637T 


GRO 
GRO 
GRO 


205 
014 
017 


(Z>12/5 
(2)12/5 




* 


G 




GRO 
GRO 
GRD 


019 
113 

in 


(2)12/5 
(2)12/5 

(2)12/5 










GRO 
GRO 
GRO 


115 
116 
118 


(Z>12/5 
(2)12/5 
(Z)12/5 










GRD 
GRO 
GRD 


212 
213 
214 


(Z)12/5 
(2)12/5 
(Z)12/5 






M 




GRO 
GRO 
GRO 


215 
217 
218 


(2)12/5 
(2)12/5 
(Z>12/5 







DESIG 
MP1.1 



EOPT 
LOC 



06-37 



LEAD 
DESIG 



FUNC TERM. 



3VG0637T GRD 314 
GRO 318 
GRO 319 



3V058C 



GRO 316 
PUR 000 
PHR 119 



3V058F PUR 000 

PUR 119 

5V061A PUR 001 

PUR 100 

PUR 101 

PUR 201 

PUR 300 

PUR 301 



DESIG 
HP1.0 



EQPT 
LOC 



02-37 



LEAO 
DESIG 



FUNC TERM. 



MAR001A I 208 
HAR011A I 308 
MAR021A I 111 



MAR031A 
MAR041A 
MAR051A 

MAR061A 
MAR071A 
HAR081A 



I 110 

I 309 

I 010 

I Oil 

I 209 

I 012 



MPSOOO 
MPSOIO 
MPS020 


OT 
OT 

OT 


002 
302 
203 


MPS030 
MPS040 
MPS050 


OT 
OT 

OT 


104 
005 
305 


MPS060 
MPS070 
MPS080 


OT 

OT 
OT 


206 
107 
013 


MPS090 
MPS 100 
MPS110 


OT 
OT 
OT 


313 
015 
315 


MPS 120 

MPS 130 
MPS140 


OT 
OT 
OT 


216 

117 
018 


MPS150 

PL.SLOO 

PL.SL10 


OT 

I 

I 


219 
312 
112 


3T058C 


GRO 
GRO 
GRO 


OGO 
2G0 
200 



PART OF FS 12 



MICROPROGRAM STORE 
(4096 X 32-BIT UOROS) 



SYMBOL NO. 5 

MICROSTORE 
(PLANE 1.M0D 1) 



(CONT) 



CODE 
(NOTE 216) 



ELEM 
I DENT 



OPT 



FS INFO 



DESTINATION 

(2)12/5 
(2)12/5 
(2)12/5 



(2)14/6 
(2)14/6 



NOTE 



TERM 
MOO 



CP INFO — 
LOC 



GRO 



14/6 
14/6 



203 
203 


♦3 

♦3 


203 
203 
203 


♦3 
♦3 
♦5 


203 
203 
203 


♦5 
♦5 
♦5 


203 
203 


•5 
♦5 



SYMBOL HO. 6 

MICROSTORE 
(PLANE 1.M00 0) 



COOE 
(NOTE 216) 



ELEM 
I DENT 



OPT 



FS INFO 



DESTINATION 

1/3 
1/3 
1/3 

1/3 
1/3 
1/2 

1/2 
1/2 
1/2 

12/8 
12/8 
12/8 

12/8 
12/8 
12/8 

12/8 
12/8 
12/8 

12/8 
12/8 
12/8 

12/8 
12/8 
12/8 

12/8 

1/2 

1/2 



NOTE 



TERM 
MOO 



CP INFO — 
LOC 



AO 
A1 
A2 

A3 

A4 
A5 



A7 
A8 



B4N 

85N 



B7N 

esu 



DESIG 
MP1.0 



EOPT 
LOC 



02-37 



LEAO 
OESIG 



FUNC TERM. 



BUN 

B13N 
B14N 

B15N 
PSL 



3T058C GRO 319 

3VG0237B GRO 004 

GRO 007 

GRO 008 

GRO 102 

GRO 103 

GRO 105 

GRO 106 

GRO 202 

GRO 204 

GRO 205 

GRO 207 

GRO 303 

GRD 306 

GRO 307 

GRO 200 

3VG0237T GRO 014 

GRD 017 

GRD 113 

GRO 114 

GRD 115 

GRD 116 

GRD 118 

GRD 212 

GRO 213 

GRO 214 

GRO 215 

GRO 217 

GRO 218 

GRD 314 

GRO 316 

GRO 318 

GRO 319 

GRO 019 

3V058C PUR 000 

PUR 119 

3V0C8F PUR 000 

PHR 119 

5V061A PUR 001 

PUR 100 

PUR 101 

PUR 201 

PUR 300 

PUR 301 



203 
203 
203 



T 



SYMBOL NO. 6 



MICROSTORE 
(PLANE 1.MO0 0) 



COOE 
(NOTE 216) 



FS INFO 

DESTINATION 



(2)12/6 
(2)12/6 

(2)12/6 
(2)12/6 
(2)12/6 

(2)12/6 
(2)12/6 
(2)12/6 

(2)12/6 
(2)12/6 
(2)12/6 

(2)12/6 
(2)12/6 
(2)12/6 



(2)12/6 
(2)12/6 

(2)12/6 
(2)12/6 
(2)12/6 

(2)12/6 
(2)12/6 
(2)12/6 

(2)12/6 
(2)12/6 
(2)12/6 

(2)12/6 
(2)12/6 
(2)12/6 

(2)12/6 
(2)12/6 
(2)12/6 



(2)14/6 
(2)14/6 



14/6 

H/6 



ELEM 
I DENT 



(CONT) 



OPT 



NOTE 
203 



TERM 
MOO 



CP INFO — 

LOC 



GRO 



GRO 



GRD 



203 
203 


♦J 


203 
203 
203 


•3 
♦3 
♦5 


203 
203 
203 


♦5 
♦5 

♦5 


203 
203 


♦5 
♦5 



PART OF FS 12 
SYHBOL(S) 5 6 



3A CENTRAL CONTROL 



BELL LABORATORIES 
1 



OUG SI2E 
C2 



ISSUE 

6D 



SD-1C900-C1 



numb la u. $. a. I 



B12CC 
06/10/77 



t 



i 



* 






I 



0ES1G 
MPO.1 



EQPT 
LOC 



06-36 



LEAD 
DES1G 



KARO0 1 A 
MAR011A 



FUNC TERM. 

312 

I 208 
I 308 



MAR021A 1 111 

MAR031A I 110 

MAR041A I 309 

MAR051A 1 010 

MAR061A 1 Oil 

MAR071A 1 209 



MAR0S1A I 
MPS 160 OT 



H 



012 
002 



MPS 170 OT 302 



MPSUO OT 203 



MPS 190 OT 10* 



MPS200 OT 005 



MPS210 OT 305 



MPS220 OT 206 



! 

MPS230 OT 107 



MPS240 OT 013 



MPS250 OT 113 



MPS260 OT 013 



SYMBOL NO. 7 

MICROSTORE 
(PLANE O.MOO 1) 



COOE 
(NOTE 216) 



FS INFO 



DESTINATION 



1/3 
1/3 

1/3 
1/3 
1/3 

1/2 
1/2 
1/2 

1/2 

4/11.9/3 

12/1.12/3 

12/5,12/9 

12/11.12/13 

12/15 

1/5.1/13 

9/3,12/1 

12/3.12/5 

12/9,12/11 

12/13.12/15 

1/1,1/2 

1/8 

4/11,9/2 

12/1,12/3 

12/5.12/9 

12/11,12/13 

12/15 

1/5,1/11 

9/3,12/1 

12/3,12/5 

12/9,12/11 

12/13.12/15 

1/1.1/2 

1/8 

4/10,9/3 

12/1,12/3 

12/5.12/9 

12/11,12/13 

12/15 

1/5,1/13 

9/3,12/1 

12/3,12/5 

12/9.12/11 

12/11.12/15 

1/1,1/2 

1/8 

4/10,9/2 

12/1,12/3 

12/5, U/9 

12/11.12/13 

12/15 

1/5.1/11 

9/3.12/1 

12/3,12/5 

12/9.12/11 

12/13.12/15 

1/1.1/2 

1/8 

4/9.9/1 

12/1.12/3 

12/5.12/9 

12/11.12/13 

12/15 

1/5.1/13 

9/3.12/1 

12/3.12/5 

12/9.12/11 

12/13.12/15 

1/1.1/2 

1/8 

4/9,9/2 

12/1.12/3 

12/5.12/9 

12/11.12/13 

12/15 



ELEM 

I DENT 



OPT 



CP INFO 



NOTE 



TERM. 
MOD 

PSL 

AO 

A1 

A2 

A3 



A5 

A6 
A7 



LOC 



81N 



82N 



B3N 



B5N 



37N 



OESIG 
MPO.1 



EQPT 
LOC 



06-36 



LEAD 

OESIG FUNC TERM. 



MPS270 OT 315 



MPS2S0 OT 216 



MPS290 



OT 117 



MPS300 OT 018 



MPS310 



PL.SLOO 
3T058C 



OT 219 



112 



GRD OGO 
GRO 2GD 
GRD 200 



S10N 



GRO 319 

3VG0636B GRD 004 

GRO 007 

GRO 008 

GRD 102 

GRD 103 

GRD 105 

GRO 106 

OHO 202 

GRO 204 

GRO 205 

GRD 207 

GRO 303 

GRO 306 

GRO 307 

GRO 200 

3VG0636T GRD 014 

GRO 017 

GRO 019 

GRO 113 

GRO 114 

GRO 115 

GRO 116 

GRO 118 

GRO 213 

GRO 214 

GRO 215 

GRO 217 

GRO 218 

GRO 314 



A 



PART OF FS 12 



MICROPROGRAM STORE 
(4096 X 32-BIT UOROS) 



SYM_B0_L__N_q.__7_ 

MICROSTORE 
(PLANE O.MOO 1> 



COOE 
(NOTE 216) 



FS INFO 



DESTINATION 

1/5,1/11 

9/3,12/1 

12/3,12/5 

12/9,12/11 

12/13.12/15 

1/1.1/2 

1/8 

4/8,9/3 

12/1,12/3 

12/5,12/9 

12/11,12/13 

12/15 

1/5,1/13 

9/2,12/1 

12/3,12/5 

12/9.12/11 

12/13.12/15 

1/1,1/2 

1/8 

4/8.9/2 

12/1.12/3 

12/5.12/9 

12/tl. 12/13 

12/15 

1/5,1/11 

9/2,12/1 

12/3.12/5 

12/9,12/11 

12/13,12/15 

1/6.1/8 

1/2 



(2)12/7 
(2)12/7 

(2)12/7 
(2)12/7 
(2)12/7 

(2)12/7 
(2)12/7 
(2112/7 

(2)12/7 
(2)12/7 
(2)12/7 

(2)12/7 
(2)12/7 
(2)12/7 



mra.tr 

(2)12/7 

(2)12/7 
(2)12/7 
(2)12/7 

(2)12/7 
(2)12/7 
(2)12/7 

(2)12/7 
(2)12/7 
(2)12/7 

(2)12/7 
(2)12/7 
(2)12/7 



ELEM 
IDENT 



(CONT) 



OPT 



CP INFO 



NOTE 



TERM. 
MOO LOC 



BUN 



B12N 



S13N 



B14N 



B15N 



203 
203 
203 

203 









SYMBOL 


NO. 7 


(CONT) 








MICROSTORE 
(PLANE O.MOO 1) 




OESIG 




EOPT 
LOC 


COOE 


ELEM 
IDENT 


OPT 






.... 


.... 


----- 


— 


MPO.1 




06-36 


(NOTE 216) 


A 




LEAO 
OESIG 


FUNC 


TERM. 


DESTINATION 


NOTE 


TERM. 
MOO LOC 


3VG0636T 


GRD 
GRO 

GRD 


316 
318 

319 


(2)12/7 
(2)12/7 
(2)12/7 




GRO 


3V058C 


GRO 
PUR 
PUR 


212 
000 
119 


(2)14/6 
(2)14/6 


203 
203 


♦3 
♦3 


3V058F 
5V061A 


PWR 
PWR 
PUR 


000 
119 
001 


14/6 
14/6 


203 
203 
203 


♦3 
♦3 
♦5 




PUR 
PUR 

PWR 


100 
101 
201 




203 
203 
203 


♦5 

♦5 
♦5 




PUR 
PUR 


300 
301 




203 
203 


♦5 
♦5 



SYMBOL NO. & 

MICROSTORE 
(PLANE O.MOO 0) 



DESIC 
MPO.O 



EOPT 
LOC 



02-36 



CODE 
(NOTE 216) 



ELEM 
IDENT 



OPT 



FS INFO 



CP INFO 



LEAO 
DESIG 


FUNC 


TERM 


MAR001A 
HAR011A 




312 
208 
308 


MAR021A 
HAR031A 
HAR041A 




111 

110 
309 


MAR051A 

MAR061A 
HAK07U 


1 


010 
Oil 
■209 



MAR081A I 012 
MPSOOO OT 002 



I 

HPS010 OT 302 



MPS020 OT 203 



I 

MPS030 OT 104 



MPS040 OT 005 



DESTINATION 



1/3 
1/1 

1/3 
1/3 
1/3 

1/2 
1/2 
1/j 

1/2 

4/15.9/3 

12/2.12/4 

12/6.12/10 

12/12.12/14 

12/16 

1/5,1/13 

9/2,12/2 

12/4,12/6 

T2/10.12/U 

12/14,12/16 

1/6 

4/15.9/3 

12/2,12/4 

12/6,12/10 

12/12.12/14 

12/16 

1/5.1/11 

9/2.12'2 

12/4.12/6 

12/10,12/12 

12/14,12/16 

1/8,4/1 

4/3 

4/14,9/3 

12/2.12/4 

12/6.12/10 

12/-2. 12/14 

12/16 

1/5.1/13 



NOTE 



TERM. 
MOO 

PSL 
AO 

A1 

A! 

A3 



A5 

A6 
A7 



LOC 



EOPT 
OESIG LOC 



BIN 



SYMBOL N0._ 8_ 

MICROSTORE 
(PLANE O.MOO 0) 



S3" 



MPO.O 02-36 



LEAO 

OESIG FUNC TERM. 



MPS050 OT 305 



MPS060 OT 206 



I 

MPS070 OT 107 



MPS080 OT 013 



MPS090 OT 313 



MPS100 OT 015 



HPS110 OT 315 



MPS120 OT 216 



I 
MPS130 OT 117 



MPSKO OT 018 



I' 

MPS150 OT 219 



PART CF FS 12 
SYHBOL(S) 7 8 



COOE 
(NOTE 216) 



FS INFO 



DESTINATION 

9/2,12/2 

12/4,12/6 

12/10,12/12 

12/14,12/16 

1/2.1/3 

1/8,4/1 

4/3 

4/14,9/3 

12/2.12/4 

12/6,12/10 

12/12,12/14 

12/16 

1/5,1/11 

9/3,12/2 

12/4,12/6 

12/10,12/12 

12/14,12/16 

J/1.1/3 

1/8 

4/13.9/3 

12/2.12/4 

12/6.12/10 

12/12,12/14 

12/16 

1/5.1/13 

9/3.12/2 

12/4.12/6 

12/10,12/12 

12/14,12/16 

1/1,1/3 

1/8 

4/13.9/3 

12/2.12/4 

12/6,12/10 

12/12,12/14 

12/16 

1/5.1/11 

9/3.12/2 

12/4.12/6 

12/10.12/12 

12/14.12/16 

1/1.1/3 

1/8 

4/12.9/3 

12/2.12/4 

12/6.12/10 

12/12,12/14 

12/16 

1/5.1/13 

9/3.12/2 

12/4. ',2/6 

12/10.12/12 

12/14.12/16 

1/1.1/3 

1/8 

4/12.9/2 

12/2,12/4 

12/6.12/10 

12/12.12/14 

12/16 

1/5.1/11 

9/3.12/2 



T 



ELEM 
IOENT 



(CONT) 



OPT 



CP INFO 



NOTE 



TERM. 
MOO LOC 



B5N 



37N 



B10N 



BUM 



BUN 



B13N 



814N 



B15N 



G 



3A CENTRAL CONTROL 



BELL LABORATORIES 
1 



DUG SIZE 

a 



SD-1C9U0-01 



muaa i» u. s. a. 



ISSUE 

6D 



B12CD 



! : 



OESIG 
MPO.O 



EOPT 
LOC 



02-36 



LEAD 

OESIG 



FUNC TERM. 



PL.SLO0 
3T05SC 



112 



GRO OGO 

GRO 2G0 

GRO 200 

GRO 319 

3VG0236B GRO 004 

GRO 007 

GRO 008 

GRO 102 

GRO 103 

GRO 105 

GRO 106 

GRO 200 

GRO 202 

GRO 204 

GRO 205 

GRO 303 

GRO 306 

GRO 307 

GRO 207 

3VG0236T GRO OH 

GRO 017 

GRO 019 

GRO 1" 

€IU> m 



GRO 115 

GRO 116 

GRO IIS 

GRO 212 

GRO 213 

GRO 214 

GRO 215 
GRD '217" 

GRO 218 

GRO 314 

GRO 316 

GRO 31S 

GRO 319 

3V05SC PUR OOO 

PUR 119 

3V05SF PUR 000 

PUR 119 

5V061A PUR 001 

PUR 100 

PUR 101 

PUR 201 

PUR 300 

PUR 301 



SYMBOL NO. 8_ 

MICROSTORE 
(PLANE O.HOO 0) 



CODE 
(NOTE 216) 



FS INFO 



DESTINATION 

12/4,12/6 

12/10.12/12 

12/14.12/16 

1/1.1/3 

1/| 

1/2 



(2)12/8 
(2)12/3 

(2)12/3 

(2; 12/8 
(2)12/8 

(2)12/8 
(2)12/8 
(2)12/8 

(2)12/8 
(2)12/8 
(2)12/8 

(2)12/8 
(2)12/8 
(2)12/8 



(2)12/8 
(2)12/8 

(2)12/3 
(2)12/3 
<2>U/8 

(2)12/8 
(2)12/8 
(2)12/8 

(2)12/8 
(2)12/8 
(2)12/8 

(2)12/8 
UiiZFi 
(2)12/8 

(2)12/3 
(2)12/3 
(2)12/8 



(2)14/6 
(2)14/6 



14/6 
14/6 



ELEM 
I DENT 



(CONT) 



OPT 



CP INFO 



NOTE 



TERM. 
MOO LOC 



203 

203 
203 

203 



PSH 



GCO 



GRD 



203 
203 


♦I 
♦3 


203 
203 
203 


♦3 
♦3 
♦5 


203 
203 
203 


♦5 
♦5 

♦5 


203 
203 


♦5 
♦5 



T 



EOPT 
OESIG LOC 



MP7.1 



06-43 



LEAD 
OESIG 



FUNC TERM. 



MAR0010 1 208 

MAR0110 I 308 

HAR021D I 111 

MAR0310 I 110 

KARO4T0 i - 309 

MAR0510 I 010 

MAR061D I Oil 

MAR071D I 209 

MAR0810 I 012 

MPS 160 OT 002 

MPS 170 OT 302 

MPS 180 OT 203 

HPS190 OT 104 

MPS200 OT 005 

MPS210 OT 305 

MPS220 OT 206 

MPS230 OT 107 

MPS240 OT 013 

MPS250 OT 313 

MPS260 OT 01S 

MPS270 OT 315 

MPS280 OT 216 

MPS290 OT 117 

MPS300 OT 018 

MPS310 OT 219 

PL.SL60 I 312 

PL.SL70 I 112 



3T054F 



GRO OGO 
GRO 2G0 
GRO 200 



GRO 319 

3VG0643B GRD 007 

GRO 008 

GRD 102 

GRO 103 

GRO 105 

GRB -IK 

GRO 200 

GRO 202 

GRO 204 

GRD 205 

GRD 207 

GRO 303 

GRO 306 

GRO 307 



A 



1 



PART OF FS 12 

MICROPROGRAM STURE 
(4096 X 32-BIT WORDS) 



SYMBOL HO. 9 

MICROSTORE 
(PLANE 7, MOO 1) 



CODE 
(NOTE 216) 



FS INFO 



GRO 217 
GRO 218 
GRO 314 



DESTINATION 

1/3 
1/3 
1/3 

1/J 
1/3 
1/2 

1/2 
1/2 
1/2 

12/7 
12/7 
12/7 

12/7 
12/7 
12/7 

12/7 
12/7 
12/7 

12/7 
12/7 
12/7 

12/7 
12/7 
12/7 

12/7 

1/2 

1/2 



(2)12/9 
(2)12/9 

(2)12/9 
(2)12/9 
(2)12/9 

i2)*2/T 
(2)12/9 
(2)12/9 

(2)12/9 
(2)12/9 
(2)12/9 

(2)12/9 
(2)12/9 
(2)12/9 



GRO 

3VG0643T GRO 

GRO 


004 
014 
017 


(2)12/9 
(2)12/9 


GRO 
GRO 
GRO 


113 
114 
115 


(2)12/9 
(2)12/9 
(2)12/9 


GRO 
GRO 
GRO 


116 
118 
212 


(2)12/9 
(2)12/9 
(2)12/9 


GRO 
GRO 
GRO 


213 
214 
215 


(2)12/9 
(2)12/9 
(2)12/9 



(2)12/9 
(2)12/9 
(2)12/9 



ELEM 

I DENT 



OPT 



CP INFO 



NOTE 



TERM. 
MOO 

AO 
A1 
A2 

A3 

~m 

AS 

A6 
A7 
AS 

BON 
B1N 



LOC 





B3N 
84N 
B5N 




B6N 
87N 
B8N 




89N 

B10N 

BUM 


■ 


BUN 
B13N 
BUN 




B15N 

PSL 

PSH 


203 
203 
203 


GRO 
GRO 
GRO 



203 



GRO 



SYMBOL MO. 9 

MICROSTORE 
(PLANE 7. MOO 1) 



EOPT 
OESIG LOC 



MP7.1 



06-43 



CODE 
(NOTE 216) 



ELEM 
■ DENT 



(CONT) 



OPT 



FS INFO 



LEAD 
OESIG 



FUNC TERM. 



3VG0643T GRD 316 

GRO 318 

GRO 319 

GRO 019 

3V054F PUR t*Q~ 

PUR 119 



3V038F 
5V061C 



5V0610 



PUR 000 

PMR 119 

PUR 001 

PUR 100 

PUR 101 

PUR 201 

PUR 30 

PUR 301 

PUR 001 

PUR 100 

PUR 101 

PUR 201 

PUR 300 

PUR 301 



DESTINATION 

(2)12/9 
(2)12/9 
(2)12/9 



*2>t*« 
(2)14/3 

14/6 
14/6 
14/26 

14/26 
14/26 
14/26 

14/26 
14/26 
(2)14/23 

(2)14/28 
(2)14/28 
(2)14/28 

(2)14/28 
(2)14/28 



NOTE 



TERM 

MOO 



CP INFO — 

LOC 



GRO 



203- 
203 


♦3 


201 
20. 
203 


♦3 
•3 

♦5 


203 
203 
203 


•5 
»5 
♦5 


203 

203 
203 


♦5 
•5 
♦5 


203 
203 
203 


♦5 
•5 
♦5 


203 
203 


♦5 

•5 









SYMBOL NO. 10 












MICROSTORE 
(PLANE 7.M00 0) 




OESIG 




EOPT 
LOC 


CODE 


ELEM 
I DENT 


OPT 


WW 




— — i- . . 


— ^— 




— ■ 


MP7.0 




02-43 


(NOTE 216) A 




LEAD 
OESIG 


FUNC 


TERM. 


DESTINATION NOTE 


TERM 
MOO 


MAROOIO 
MAR0110 
iWRiZ'ii 




203 
308 
ttl 


1/3 
1/3 


...... . 


AO 

A1 


MAR031D 
MAR0410 
HAR0510 




110 

309 
010 


1/3 
1/3 
1/2 




A3 
A4 
AS 


MAR061D 
MAR0710 
MAR0810 




Oil 
209 
012 


1/2 

1/2 
1/2 




A6 
V 
A* 


MPS000 
HPSOTO 
MPS020 


OT 
OT 
OT 


002 
362 
203 


12/8 
12/S 
12/3 


'"" 


BON 
BIN 
B2N 


MPS030 
HPS040 
HPS050 


OT 
OT 

OT 


104 

005 
305 


12/S 
12/3 
12/3 


■-.■•''. 


83N 

B4N 
B5N 


HPS060 
MPS070 
MPS030 


OT 

OT 
OT 


206 
107 
013 


12/S 
12/S 
12/S 




B6N 
B7N 
B3N 


HPS090 
MPSIOO 

MPS110 


OT 
OT 


313 
015 
315 


12/S 
12/3 
12/3 




B9N 
B10N 

BUN 


MPS120 
MPS130 
MPS140 


OT 
OT 
OT 


216 
117 

018 


12/8 
12/S 
12/S 


■ 


BUN 
B13N 
B14N 



CP INFO 



LOC 



OESIG 
MP7.0 



EOPT 
LOC 



02-43 



LEAD 

OESIG 



FUNC TERM. 



MPS150 OT 219 
PL.SL60 I 312 
PL.SL70 I 112 



3T054F 



GRO OGO 
GRO 2G0 
GRO 200 



GRO 319 

3VG0243B GRO 004 

GRO 007 

GRO 102 

GRO 103 

GRO 105 

GRO- 106 

GRO 200 

GRO 202 

GRO 204 

GRO 205 

GRO 207 

GRO 303 

GRO 306 

GRO 307 

GRO 008 

3VG0243T GRO 014 

GRO 017 

GRO 019 

GRO 113 

GRO 114 

GRO 115 

GRO 116 

GRO 113 

GRO 212 

GRO 213 

GRO 214 

GRD 217 

GRD 213 

GRO 314 

GRO 316 

GRO 313 

GRO 319 

GRO 215 

3V054F PUR 000 

PUR 119 



3V05SF 
5V061C 



PUR 000 
PUR 119 
PUR 001 



PUR 
PUR 
PUR 



ioo 

101 
201 



PUR 300 



SYMBOL NO. 10_ 

MICROSTORE 
(PLANE 7. MOO 0) 



CODE 
(NOTE 216) 



FS INFO 



DESTINATION 

12/S 
1/2 

1/2 



(2)12/10 
(2)12/10 

(2)12/10 
(2)12/10 
(2)12/10 

(2)12/10 
(2)U/10 
(2)12/10 

(2)12/10 
(2)12/10 
(2)12/10 

(2)12/10 
(2)12/10 
(2)12/10 



(2)12/10 
(2)12/10 

(2)12/10 
(2)12/10 
(2)12/10 

(2)12/10 
(2)12/10 
(2)12/10 

(2)12/10 
(2)12/10 
(2)12/10 

(2)12/10 
(2)12/10 
(2)12/10 

(2)12/10 
(2)12/10 
(2)12/10 



(2)14/3 
(2)14/3 

14/6 
14/6 
14/26 

14/26 
14/26 
14/26 

14/26 



PART OF FS U 
SYHBOL(S) 3 9 10 



ELEM 
IOENT 



(CONT) 



OPT 



CP INFO 



NOTE 



203 
203 
203 

203 



TERM. 
MOO 

B13N 

PSL 

PSH 

GRO 
GRO 
GRO 

GRO 



LOC 



'jRD 



GRO 



203 
203 


♦3 
♦3 


203 
203 
203 


♦3 
♦3 
♦5 


203 
203 
203 


♦5 
♦5 

♦5 



203 



♦5 



T 



3A CENTRAL CONTROL 



BELL LABORATORIES 



OUG SUE 

a 



ISSUE 

6D 



SD-1C900-01 



niaiB nii.1.1 



B12CE 
-31710777- 



■ 



I £ 



i 



PART OF FS 12 



MICROPROGRAM STORE 
(4096 X 32-8 IT UOROS) 



SYMBOL NO. 10 



(CONT) 









MICROSTORE 
(PLANE 7. MOO 0) 




OESIG 
MP7.0 


EOPT 

IOC 

02-43 


COOE 
(NOTE 216) 


ELEM 
I DENT 

A 


OPT 


LEAD 

OESIG 


FUNC 

PWR 
PMR 


TERM. 

301 
001 


DESTINATION 


NOTE 

203 
203 


TERM. 
MOO 


5V061C 
5V0610 


U/26 
(2)14/28 


♦5 
♦5 


■ 


PWR 
PMR 
PUR 


100 
101 
201 


(2)14/28 
(Z)U/2S 
(2)14/28 


203 
203 
203 


♦5 
♦5 

♦5 




PUR 

PUR 


300 
301 


(2)14/29 

(2)14/28 


203 
203 


♦5 
♦5 



SYMBOL NO. 11 

MICROSTORE 
(PLANE 6. MOO 1) 



CP INFO 



LOC 



SYMBOL NO. 11 

MICROSTORE 
(PLANE 6. MOO 1) 



OESIG 
MP6.1 



EOPT 
LOC 



06-42 



COOE 
(NOTE 216) 



ELEM 
I DENT 



OPT 



FS INFO 



CP INFO 



LEAD 

DES1G 



MAR001D 
MAR011D 

MAR021D 
MAR031D 
MAR041D 

HAR051D 
MAR0610 
MAR0710 



FUNC TERM. 



312 
208 
308 

111 
110 
309 

010 
011 

209 



DESTINATION 



1/3 
1/3 

1/3 

1/3 
1/3 

1/2 
1/2 
1/2 



NOTE 



MAR0810 
MPS 160 
MPS170 


I 

OT 

OT 


012 
002 
302 


1/2 

12/7 

12/7 


MPS180 
MPS190 
HPS200 


OT 
OT 
OT 


203 
104 

005 


12/7 
12/7 
12/7 


MPS210 
NPS220 
MPS230 


OT 
OT 
OT 


305 
206 
107 


12/7 
12/7. 
12/7 


NPS240 
MPS250 
MPS260 


OT 
OT 

OT 


013 
313 
015 


12/7 
12/7 
12/7 


NPS270 

MPS2S0 
NPS290 


OT 
OT 
OT 


315 

216 
H7 


12/7 
12/7 
12/7 



TERM. 
MOO 

PSL 

AO 

A1 

A2 
A3 



AS 
A6 
A7 



B2N 
S 

s 

B10N 



LOC 



OESIG 
MP6.1 



EOPT 
LOC 



06-42 



COOE 
(NOTE 216) 



ELEM 
I DENT 



(CONT) 



L'PT 



FS INFO 



H 



.1PS300 
MPS310 
PL.SL60 

3T054F 



OT 018 

OT 219 

I 112 

GRD OGD 

GRO 2GD 

GRD 200 



GRO 319 

3VG06428 GRO 004 

GRO 007 

GRO 008 

GRO 102 

GRO 103 



12/7 
12/7 
1/2 



(2)12/11 
<Z)12/11 

(2)12/11 
(2)12/11 
(2)12/11 





811N 
BUN 
BUN 




BUN 
B15N 
PSH 


203 
203 
203 


GRO 
GRO 
GRO 



LEAD 
OESIG 


FUNC 


TERM. 


OESTINATI 


3VG0642B 


GRO 
GRO 
GRO 


105 
106 
200 


(2)12/11 
(2)12/11 
(2)12/11 




GRO 

GRD 
GRD 


202 
204 
205' 


(Z)12/11 
(Z)12/11 

— "oHoti 




GRD 
GRD 
GRO 


207 
303 
306 


(2)12/11 
(2)12/11 
<Z)12/11 


3VG0642T 


GRD 
GRO 
GRO 


307 
014 
017 


<2)12/11 
(2)12/11 




GRO 

GRD 
GRO 


019 
113 
115 


(2)12/11 
(2)12/11 
(2)12/11 




GRO 
GRO 

GRO 


116 
118 
212 


(2)12/11 
(2)12/11 
(2)12/11 




GRD 
GRO 
GRO 


213 

214 
215 


(2)12/11 
(2)12/11 
(2)12/11 




GRO 
GRO 
GRO 


217 
218 
31* 


(2)12/11 
(2)12/11 
(2)12/11 




GRO 
GRO 
GRO 


316 
318 
319 


(Z)12/11 
(2)12/11 
(2)12/11 


3V054F 


GRO 
PUR 
PUR 


114 
000 
JI9 


(2)14/3 
(2)14/3 


3V058F 
5V061C 


PUR 
PUR 
PUR 


000 
119 
001 


14/6 
14/6 
14/26 




PUR 
PUR 
PUR 


100 
101 
201 


14/26 
14/26 
14/26 


5V0610 


PUR 

P»fc 
PUR 


300 
301 
001 


14/26 
U/26 
(Z)U/2S 




PUR 
PUR 
PUR 


100 
101 
201 


(Z)U/28 
(2)14/28 
(2)14/28 




PUR 
PUR 


300 
301 


(2)14/28 
(2)14/28 



NOTE 



TERM. 
MOO 



CP INFO — 
LOC 



203 



GRO 









203 
203 

203 
203 
203 

203 
203 
203 

203 

213 
203 

203 
203 
203 

203 
203 



2 



OESIG 
NP6.0 



EOPT 
LOC 



02-42 



LEAD 
DESIG 



FUNC TERM. 



312 

MAR0010 I 208 

MAR0110 I 308 

MAR0210 1 111 

MAR031D I 110 

MARO**«- J 3*9- 

MAR0510 I 010 

MAR0610 I Oil 

NAR0710 I 209 

HAR0810 1 012 

MPSOOO OT 002 

HPS010 OT 302 

MPS020 OT 203 

MPS030 OT 104 

MPS040 OT 005 

MPS050 OT 305 

MPS060 OT 206 

MPS070 OT 107 



MPS080 OT 
MPS090 OT 
MPS 100 OT 



013 
313 
015 



MPS110 OT 315 

MPS120 OT 216 

MPS130 OT 117 

MPSUO OT 018 

HPS150 OT 219 

PL.SL60 I 112 



3T054F 



GRO OGO 
GRO 2GD 
GRO 200 



GRO 319 

3VG0242B GRO 004 

GRO 007 

GRO 008 

GRO 102 

GRO 103 

GRO 105 

PRO 106 

GRD 200 

GRO 202 

GRO 204 

GRO 205 

GRO 207 

GRO 306 

GRO 307 

GRD 303 

3VG0242T GRO 014 

GRO 017 

GRO 019 

GRO 114 

GRO 115 

GRO 116 

GRO 118 

GRO 212 

GRO 213 

GRO 214 

GRO 215 

GRO 217 

GRO 218 

GRO 314 



SYMBOL NO. YL_ 

MICROSTORE 
(PLANE 6. MOO 0) 



SYMBOL NO. 12 



(CONT) 



COOE 
(NOTE 216) 



FS INFO 



DESTINATION 



1/3 
1/3 

1/3 
1/3 
1/3 

1/2 
1/2 
1/2 

1/2 

12/8 
12/8 

12/8 
12/8 
12/8 

12/8 
12/8 
12/8 

12/8 
12/8 
12/8 

12/8 
12/8 
12/8 

12/8 
12/8 
1/2 



(2)12/12 
(2)12/12 

(2)12/12 
(2)12/12 
(2)12/12 

(2)12/12 
(7)12/12 
(2)12/12 

(2)12/12 
(2)12/12 
(2)12/12 

(2)12/12 
(2)12/12 
(2)12/12 



(2)12/12 
(2)12/12 

(2)12/12 
(2)12/12 
(2)12/12 

(2)12/12 
(2)12/12 
(2)12/12 

(2)12/12 
(2)12/12 
(Z)12/12 

(2)12/12 
(2)12/12 
(2)12/12 



ELEM 
I DENT 



OPT 



CP INFO 



NOTE 



T 



TERM. 
MOO 

PSL 

AO 

A1 

A2 

A3 



A5 
A6 
A7 

A8 

BON 
BIN 

B2N 
B3N 
B4N 

B5N 

B7N 



LOC 





B8N 
89N 
B10N 




B11N 
B12N 
813N 




BUN 
B15N 
PSH 


203 
203 
203 


GRO 
GRO 
GRO 









MICROSTORE 
(PLANE 6.100 0) 




DESIG 
MP6.0 


. 


EGPT 
LOC 

02-42 


COOE 
(NOTE 216) 


ELEM 
I DENT 

A 


OPT 


LEAD 
DESIG 


FUNC 

GRO 
GRO 
GRO 


TERM. 

316 
318 
319 


DESTINATION 


NOTE 


TERM. 
MOO LOC 


3VG0242T 


(2)12/12 
(2)12/12 
(2)12/12 


GRO 


3V054F 


GRD 
PUR 
PUR 


113 
000 
119 


(2)14/3 
(2)14/3 


203 
203 


♦3 
♦3 


3V05SF 
5V061C 


PUR 
PUR 
PUR 


000 
119 
001 


14/6 
14/6 
14/26 


203 
203 
203 


•3 
•3 
♦5 




PUR 
PWR 
PUR 


100 
101 
201 


14/26 
14/26 
14/26 


203 
203 
203 


♦5 
♦5 

♦5 


5V0610 


PWR 
PWR 
PWR 


300 
301 
001 


U/26 
14/26 
(2)14/28 


203 
203 
203 


•5 
♦5 
♦5 




PWR 
PWR 
PWR 


100 
101 
201 


(2)14/21 

(2)14/28 
(2)14/28 


203 
203 
203 


♦5 
♦5 
♦5 




PUR 
PUR 


300 
301 


(2)14/28 
(2)14/28 


203 
203 


♦5 
♦5 



203 



GRO 



PART OF FS 12 
SYMBOL(S) 10 11 12 



3A CENTRAL CONTROL 



BELL LABORATORIES 



DUG SUE 
Q 



SD-1C900-01 



ISSUE 

6D 



B12CF 
"567T077T 



H 






mnH> ii u. t. a. . 

7 ' 8 ! V 



• 



h 



t ■ 
i * 



I 

; 

■ ■ 



: 

: 



i 









SYMBOL 


MO. 13 










MICROSTORE 
<PLANE 5. HOD 1) 




DESK 




EOPT 
LOC 


CODE 


ELEH 
IDENT 


OPT 


HP5.1 




06-41 


(NOTE 216) 


A 




LEAD 

OESIG 


FUNC 


TERM. 


DESTINATION 


NOTE 


TERH. 
MOO 


MAROOIC 
HAROIIC 
HAR021C 




208 
308 
111 


1/3 
1/3 

1/3 




AO 
A1 
A2 


HAR031C 
HAROIIC 
HAROSIC 




110 
309 
010 


1/3 
1/3 
1/2 




A3 — 

A4 

A5 


1AR061C 
HAR071C 
HAROSIC 




Oil 
209 
012 


1/2 
1/2 
1/2 




A6 
A7 

A8 


HPS160 
HPS170 

MPS 180 


or 

OT 
OT 


002 
302 

203 


12/7 
12/7 
12/7 




BON 
B1N 

32 N 


MPS 190 
MPS200 
MPS210 


OT 

OT 
OT 


104 

005 
305 


12/7 
12/7 
12/7 




B3N 
B4N 
B5N 


MPS220 
MPS230 
HPS240 


OT 
OT 
OT 


206 
107 
013 


12/7 
12/7 
12/7 




B6N 
B7N 
88N 


HPS250 
HPS260 
HPS270 


OT 
OT 

07 


313 

015 
315 


12/7 
12/7 
12/7 




89N 

B10N 

B11N 


HPS280 
MPS290 
HPS300 


OT 
OT 
OT 


216 
117 
018 


12/7 
12/7 
12/7 




BUN 
B13N 
BUN 


HPS310 

PL.SL40 

PL.SLSO 


OT 

I 
I 


219 

312 
112 


12/7 

1/2 

1/2 




B15N 

PSL 

PSH 


3T054F 


GRO 
GRO 
GRO 


OGO 
2GO 
200 




203 
203 
203 


GRO 
GRO 
GRO 


3VG06418 


GRO 
GRO 
GRO 


319 

004 
007 


(2112/13 
(2)12/13 


203 


GRD 




GRO 
GRO 
GRO 


008 
102 
103 


(2)12/13 
(2)12/13 
(2)12/13 








GRO 
GRO 
GRO 


105 
106 
200 


(2)12/13 
(2)12/13 
(2)12/13 




GRO 




GRO 

GRD 
GRO 


204 
205 
207 


(2)12/13 
(2)12/13 
(2)12/13 








GRO 
GRO 

GRO 


303 

306 
307 


(2)12/13 
(2)12/13 
<2>12/13 






3VG0641T 


GRO 
GRO 
GRO 


202 
014 
017 


(2)12/13 
(2)12/13 








GRO 
GRO 
GRO 


019 
113 
114 


(2)12/13 
(2)12/13 
(2)12/13 








GRO 
GRO 
GRO 


115 
116 
118 


<2)12/13 
(2)12/13 
(2)12/13 








GRO 
GRO 
GRO 


212 

213 
214 


(2)12/13 
(2)12/13 
(2)12/13 




■ 




GRO 
GRO 
GRO 


215 
217 

218 


(2)12/13 
(2)12/13 
(2)12/13 


■ 





CP INFO 



LOC 



PART OF FS 12 



MICROPROGRAM STORE 
(4096 X 32-BIT WORDS) 



SYMBOL NO. 13 



MICROSTORE 
(PLANE 5. HOD 1) 



DESIG 
MP5.1 



EOPT 
LOC 



06-41 



CODE 
(NOTE 216) 



ELEH 
IDENT 



(CONT) 



OPT 



FS INFO 



LEAD 
DESIG 



FUNC TERH. 



3VG0641T GRO 314 
GRO 316 
GRO 318 



3V054F 



GRD^ 3T» 
PUR 000 
PUR 119 



DESTINATION 

(2)12/13 
(Z112/13 
(2)12/13 



(2)14/3 
(2)14/3 



NOTE 



TERH. 
HOD 



CP INFO ~ 

LOC 



3V058F PUR 000 

PUR 119 

SV061C PUR 001 

PUR 100 

PUR 101 

PUR 201 

PUR 300 

PUR 301 



14/6 
14/6 



203 
203 


GRO 

♦3 

♦3 


203 
203 
203 


♦3 

♦3 
♦5 


203 
203 
203 


♦5 
♦5 

♦5 


203 
203 


♦5 
•5 



SYMBOL NO. H 







..., 


HICROSTORE 
(PLANE 5. MOD 0) 


OESIG 




EOPT 
LOC 


ELEH 
CODE IOENT 


..... 




.... 


.... •.... 


HP5.0 




02-41 


(NOTE 216) A 


LEAD 


FUNC 


TERH. 


OESIG 




. 


.... 


..... 


........... — — — 


MAROOIC 

HAROIIC 
HAR021C 


1 
I 
1 


208 
308 
111 


1/3 
1/3 
1/3 


MAR031C 
HAR041C 
HAROSIC 


I 
I 
I 


110 
309 
010 


1/3 
1/3 
1/2 


HAR061C 
HAR07IC 
HAR081C 


I 
1 
I 


Oil 
209 

012 


1/2 
1/2 
1/2 


MPSOOO 
MPS010 
HPS020 


OT 
OT 
OT 


002 
302 
203 


12/S 
12/8 
12/8 


HPS030 
HPS040 
HPSOSO 


OT 
OT 
OT 


104 
005 
305 


12/8 
12/8 
12/8 


MPS060 
HPS070 
HPSOSO 


OT 
OT 
OT 


206 
107 
013 


12/8 
12/8 
12/S 


HPS090 

MPS 100 
HPS110 


OT 
OT 
OT 


3t3 

015 
315 


12/S 
12/S 
12/S 


MPS 120 

MPS 130 
MPS HO 


OT 
OT 
OT 


216 
117 
018 


12/S 
12/8 
12/S 


HPS150 

PL.SL40 

PL.SL50 


OT 

I 

I 


219 
312 
112 


12/S 

1/2 

1/2 


3T054F 


GRO 
GRO 
GRO 


OGO 
2G0 
200 


203 
203 
203 



OPT 



CP INFO — 

TERH. 
HOO LOC 



A1 

A2 

A3 
A* 
AS 

A6 
A/ 
AS 

BON 
BIN 
B2N 

B3N 
B4N 
B5N 

B6N 
B7N 

B8N 

B9N 

B10N 

B11N 

B12N 
S13N 
B14N 

B15N 

PSL 

PSH 

GRO 
GRO 
GRO 



OESIG 
HP5.0 



EOPT 
LOC 



02-41 



LEAO 

OESIG 



FUNC TERM. 



3T054F GRO 319 

3VG0241B GRO 004 

GRO 007 

6R0 as* 

GRO 102 

GRO 103 

GRO 105 

GRO 200 

GRO 202 

GRO 2C4 

GRO 205 

GRO 207 

GRO 303 

GRO 306 

GRO 307 

GRD 106 

3VG0241T GRO 014 

GRO 017 



GRO 019 

GRO 113 

GRO 114 

GRO 115 

GRO 116 

GRO 118 

GRO 212 

GRD 213 

GRO 214 

GRO 215 

GRO 217 



3V054F 



GRO 218 

GRO 314 

GRO 318 

GRO 319 

GRO 316 

PUR 000 

PUR 119 



3V0S8F PUR 000 

PUR 119 

SV061C PUR 001 

PUR 100 

PUR 101 

PUR 201 

PUR 300 

PUR 301 



T 



SYMBOL NO. H 



HICROSTORE 
(PLANE 5. HOO 0) 



CODE 
(NOTE 216) 



FS INFO 



DESTINATION 



(2)12/14 
(2)12/14 

(2>12M4- 
(2)12/14 
(2)12/14 

(2)12/14 
(2)12/14 
(2)12/14 

(2)12/14 
(2)12/14 
(2)12/14 

(2)12/14 
;2)12/14 
(2)12/14 



(2)12/14 
(2)12/14 

(2)12/14 
(2)12/14 
(2)12/14 

(2)12/14 
(2)12/14 
(2)12/14 

(2)12/14 
(2)12/14 
(2)12/14 



(2)12/14 
(2)12/14 
(2)12/14 



(2)12/14 
(2)12/14 
(2)12/14 



(2)14/3 
(2)14/3 



14/6 
14/6 



ELEH 

IDENT 



(CONT) 



OPT 



NOTE 
203 



TERH 
HOO 



CP INFO - 

LOC 



GRO 



GRO 



GRD 



203 
203 


♦3 
♦3 


203 
203 
203 


♦3 
♦3 
♦5 


203 
203 
203 


♦S 
♦5 
♦5 


203 
2»3 


♦5 
♦5 



PART OF FS 12 
SYHSOL(S) 13 14 



3A CENTRAL CONTROL 



BELL LABORATORIES 



OUG SI2E 
C2 



ISSUE 

6D 



SD-1C900-0'. 



Mima n u. $. *. I 



B12CG 

06/10//7 









-»' 






. 



. & -■ 



o 









DESIG 




EOPT 

IOC 


HP4.1 




06- 40 


LEAD 
DESIG 


FUNC 


TERM. 


NAR001C 
MAR011C 




312 
208 
308 


MAR021C 
MAR031C 
HAR041C 




111 

110 
309 


MAR051C 
MAR061C 
MAR071C 




010 
Oil 
209 


NAR0S1C 
MPS 160 
MPSUO 


I 
OT 

OT 


012 
002 
302 


MPS 180 
MPS 190 
MPS200 


OT 

OT 
OT 


203 
10* 

oo; 


MPS210 
MPS220 
MPS230 


OT 
OT 
OT 


305 
206 
107 


MPS240 
MPS250 
MPS260 


OT 
OT 
OT 


013 
313 
013 


MPS270 
MPS2S0 
MPS290 


OT 
OT 
OT 


315 
216 
117 



MPS300 OT 018 
MPS310 OT 219 
PL.SL40 I 112 



3T054F 



GRO OGD 
GRD 2GD 
GRO 200 



GRO 319 

TVG0640B GRO 004 

GRO 007 

GRO 008 

GRO 102 

GRO 103 

GRD 105 

GRO iuo 

GRO 200 

GRO 202 

GRO 205 

GRO 207 

GRD 303 

GRO 306 

GRO 307 

GRO 204 

3VG0640T GRO 014 

GRO 017 

GRO 019 

GRO 113 

GRO 114 

GRO 115 

GRO 116 

GRO 118 

GRO 213 

GRO 214 

GRO 215 

GRO 217 

GRD 218 

GRO 314 



A 



SYMBOL MO. 15 

MICROSTORE 
(PLANE 4, MOO 1) 



CODE 
<NOTE 216) 



FS INFO 

DESTINATION 



1/3 
1/3 

1/3 
1/3 
1/3 

1/2 
1/2 
1/2 

1/2 

12/7 

12/7 

12/7 
12/7 
12/7 

12/7 
12/7 
12/7 

12/7 
12/7 
12/7 

12/7 
12/7 
12/7 

12/7 
12/7 
1/2 



(2)12/15 
(2)12/15 

(2)12/15 
(2)12/15 
(2)12/15 

(2)12/15 
(Z) 12/15 
(2)12/15 

(2)12/15 
(2)12/15 
(Z) 12/15 

(ZH2/15 
(2)12/15 
'.2)12/15 



(2)12/15 
(2)12/15 

(2)12/15 
(2)12/15 
(2)12/15 

(2)12/15 
(Z)12/15 
(2)12/15 

(2)12/15 
(Z)12/15 
(2)12/15 

(2)12/15 
(Z)12/15 
(2)12/15 



ELEH 
I DENT 



OPT 



CP INFO 



NOTE 



203 
203 
203 

203 



TERM. 
MOO 

PSL 

AO 

A1 
A2 

3 

A5 

3 

AS 

BON 
BIN 

B2N 
83N 

B4N 

B5N 

B6N 
B7N 

B8N 
B9N 
B10N 

811N 
BUN 
B13N 

BUN 
B15N 
PSH 

GRO 
GRD 

GRO 

GRD 



LOC 



PART OF FS 12 



MICROPROGRAM STORE 
(4096 X 32-BIT WORDS) 



SYMBOL NO. 15_ 

MICROSTORE 
(PLANE 4, MOO 1) 



DESIG 
MP4.1 



EOPT 
LOC 



06-40 



CODE 
(NOTE 216) 



(CONT) 



OPT 



FS INFO 



LEAO 

OESIG 



FUNC TERM. 



3VG0640T GRO 316 
GRO 318 
GRO 319 



3V054F 



3V058F 
5V061C 



GRO 212 

PHR 000 

PUR 119 

PUR 000 

PHR 119 

PUR 001 

PUR 100 

PUR 101 

PUR 201 

PUR 300 

PUR 301 



DESTINATION 

(Z)12/15 
(2)12/15 
(2)12/15 



(2)14/3 
(2)14/3 



NOTE 



TERM 
MOO 



CP INFO — 
LOC 



GRD 



14/6 
14/6 



203 
203 


♦3 
♦3 


203 
203 
203 


♦3 

♦3 
♦5 


203 
203 
203 


♦5 
♦5 

♦5 


203 
203 


♦5 
♦5 



SYMBOL NO. 16 









MICROSTORE 
(PLANE 4. MOO 0) 




OESIG 
MP4.0 


:,.'. ... 


EOPT 
LOC 

02-40 


ELEH 
COOE 10ENT 

(NOTE 216) A 


OPT 


LEAO 
DESIG 

MAR001C 
MAR011C 


FUNC 

I 

I 


TERM. 

312 
208 
308 


DESTINATION NOTE 

1/3 
1/3 


TERM. 
MOO LOC 

PSL 

AO 

A1 


MAR021C 
HAR031C 
MAR041C 


I 
I 
I 


111 
110 
309 


1/3 
1/3 
1/3 


A2 
A3 

A4 


MAR051C 
MAR061C 
MAP.071C 


I 
I 
I 


010 
011 
209 


1/2 
1/2 
1/2 


A5 
A6 
A7 


MAR081C 
HPSOOO 

MPS010 


I 

OT 

OT 


012 
002 
302 


1/2 

12/8 

12/8 


AS 

BON 
BIN 


KPS020 
MPS030 
HPS040 


OT 
OT 
OT 


203 
104 
005 


12/8 
12/8 
12/8 


m 

B3N 
B4N 


MPS050 
MPS060 
MPS070 


OT 
OT 

OT 


305 
206 
107 


12/8 
12/8 
12/8 


85N 
B6N 
B7N 


MPSOSO 
MPS090 
HPS100 


OT 
OT 
OT 


013 
313 
015 


12/8 
12/8 
12/8 


BSN 
B9N 
B10N 


npsiio 

MPS 120 
MPS 130 


OT 
OT 
OT 


315 
216 
117 


12/8 
12/8 

12/8 


B11N 
B12N 
B13N 


MPSUO 
MPS 150 
PL.SL40 


OT 
OT 
I 


018 
219 
112 


12/8 
12/8 
1/2 


BUN 
B15N 
PSH 


3T054F 


GRO 
GRO 
GRO 


OGD 
2G0 
200 


203 
203 
203 


GRO 
GRO 
GRO 



EOPT 
OESIG LOC 



MP4.0 02-40 



LEAO 
DESIG 



FUNC TERM. 



3T054F GRO 319 

3VG0240B GRO 007 

GRO 008 

GRO 102 

GRO 103 

GRD 105 

GRO 106 

GRO 200 

GRO 202 

GRO 204 

GRO 205 

GRO 207 

GRO 303 

GRO 306 

GRO 307 

GRO 004 

3VG0240T GRD 017 

GRD 019 

GRO 113 

GRO 114 

GRO 115 

GRO 116 

GRO IIS 

GRD 212 

GRO 213 

GRO 214 

GRO 215 

GRO 217 

GRO 218 

GRO 314 

GRO 316 

GRO 318 

GRO 319 

GRO 014 

3V054F PUR 000 

PUR 119 

3V058F PUR 000 

PUR 119 

5V061C PUR 001 

PUR 100 

PUR 101 

PUR 201 

PUR 300 

PUR 301 



SYMBOL NO. 16 



MICROSTORE 
(PLANE 4. MOO 0) 



CODE 
(NOTE 216) 



ELEM 



(CONT) 



OPT 



FS INFO 



CP INFO 



T 



DESTINATION 



(2)12/16 
(2)12/16 

(2)12/16 
(2)12/16 
(2)12/16 

(2)12/16 

(2)12/16 
(2)12/16 

(2)12/16 
(2)12/16 
(2)12/16 

(2)12/16 
(2)12/16 
(2)12/16 



(2)12/16 
(2)12/16 

(2)12/16 
(2)12/16 
(2)12/16 

(2)12/16 
(Z)12/16 
(2)12/16 

(2)12/16 
(2)12/16 

(2)12/16 

(2)12/16 
(2)12/16 
(2)12/16 

(2)12/16 
(2)12/16 
(2)12/16 



(2)14/3 
(2)14/3 



14/6 
14/6 



NOTE 
203 



TERM. 
MOO 



GRO 



LOC 



GRO 



GRO 



203 
203 


♦3 
♦3 


203 
203 
20) 


♦3 
♦3 
♦5 


203 
203 
293 


♦5 
♦5 
♦5 


203 
203 


♦5 
•5 



PART OF FS 12 
SYMBOL! S> 15 16 



3A CENTRAL CONTROL 



BELL LABORATORIES 

— T 



DUG SI2E 
C2 



SO-1C900-01 



mMR lIliA 



ISSUE 

6D 



H 



B12CH 

06/10/77 



r 









. 









c 




• 


■ ■ ■ 







E 




F 




I 




_ 




i 





l-Mlll.TII 



PART OF FS 12 

MICROPROGRAM STORE 
(4096 X 32-BIT WORDS) 

COMPOSITE DIAGRAM I 

MICROPROGRAM STORE ORGANIZATION 



8 



CIRCUIT OPERATION 

(SEE SHEET B12GB) 



10 



9 l8 
I 

o|i o|i c( 



MAR 



MAR (08-00) 




"AR(08-00) 1D TO PLANES 6,7 

«<«>^to planes 4, 5 



MAR(08-00)18 



TO PLANES 2, J 



WR < 08 - 00)1A TO PLANES 0,1 



PL. SLOP 



PL. SL70 



p/a FS 1 

SEE SHT B1GA 



PL.SL70 



PL.SL&O 



MAR(08-00)1D 



PL.SL50 



PI.SL40 



X 



MAR(08-00)1C 



PL.SLJO 



PL. SI 20 



X 



MAR (08-00)18 



PL.SL10 



PL.SLOO 



HAR(08-00)1A 



IX 



n. 



"r 



*I 



4096 



rj-^. PLANE 7, H0O 1 
VilL' SYM 9 (06-43) 



©PLANE 6, MBO 1 
SYM 11 (06-42 



3071 



(^7) PLANE 5, MBO 1 



SYM 13 (06-41) 



©PLANE 4, M0O 1 
SYM 15 (06-*0) 



2559 



2048 
- OR- 

2560 



2047 



/JYJ PLANE 3, MBO 1 



SYH 1 (06-39) 



©PLANE 2, MBO 1 
SYM 5 (06-38) 



rrr\ plane i , mud 1 

\hU SYM 5 (06-37) 



©PLANE 0, HBO 1 
SYM 7 (06-36) 



3583 



3072 



3072 
-OR- 
3584 



R.SL70 



R.SL60 



MARCOB-OOVO 



PL.SLOO 



MAR(08-00)1A| 



16 LEADS 



Ml CROPROGRAM STORE BUS . 
(MPSB) 




*1 



n. 



n. 



i 



/7T\ PLANE 7, MBO 
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COMPOSITE DIAGRAM 2 

HAPPING OF MICROSTORE OUTPUT TO MIR FUNCTION 










TABLE OF MICROPROGRAM STORE 

OUTPUT TRANSLATION 

TO MIR FUNCTION 




NETNAME 


MICROPROGRAM STORE 
OUTPUT 

(PIN NO) 


MIR FUNCTION 


MIR BIT 
POSITION 


MPSOOO 


002 N 




FROM 


00 


HPSO10 
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29 


MPS020 
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TO 


08 


MPSO30 
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CB 


30 


MPS040 


005 




FROM 1 


01 
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305 




CA 


31 


MPS060 
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LEVEL 


TO 1 


09 


MPS070 
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02 


NAOO 


16 


MPS080 
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013 
313 


MICROSTORE 
CIRCUIT PACKS 


FROM 2 
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17 


MPSIOO 
MPS110 


015 
315 




TO 2 
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MICROPROGRAM STORE 
(4096 X 32-8 IT UOROS) 






CIRCUIT OPERATION (CONT) 

OPERATION WHICH IS REFERRED TO A MICRO INTERPRET. THE SEC- 
OND SOURCE THAT OUTPUTS INK THE MPSB IS THE MAINTENANCE 
CHANNEL (MCH). IN ADDITION TO ORiNG ONTO THE LOU 16 BITS 
OF THE INFUTS TO THE MIR, IT ALSO OR'S ONTO THE HIGH 16 
BITS. THEREFORE, IN AOOITION TO BEING ABLE TO PERFORM 
MICROINSTRUCTIONS THAT ORIGINATE FROM THE MCH AND HENCE 
THE OTHER 3A CC, THE ABILTY IS PROVIDED FOR THE MCH TO 
LOAD AODRESS INFORMATION INTO THE MIR. THIS PROVIDES THE 
ABILITY TO LOAD AN AR8ITRARY AODRESS INTO THE MAR. THIS 
CAPABILITY TOGETHER WITH THE FACT THAT THE MCH CAN READ 
THE CONTENTS OF THE MPS8 ALLOWS THE MCH TO READ ALL LO- 
CATIONS OF THE MICROPROGRAM STORE AND HENCE CHECK ITS 
VALIOITY. THE MPSB FANOUT, IN AOOITION TO THE MIR AND 
THE MCH, TO THE " FAST MISCELLANEOUS DECODER" (SEE SHEET 
B1GK). NOTE ALSO THAT SOME BITS OF THE MIR ARE DUPLI- 
CATED FOR TIMING PURPOSES (CA AND CB BITS, SEE SHEET 
B1GB, B1GF ANO B4GK) AND HENCE MPSB HAS ADDITIONAL FAN- 
OUT FOR THESE FUNCTIONS. 






■ 



circuit operation 

the microprogram store contains the basic control ano 
sequencing information for the 3a cc. ii contains the 
control and sequencing information for the following 
functions: 

(1) the instruction set for the language or languages 
to be useo for the 3a cc. 

(2) the initialization sequences to be invokeo in the 
event an error occurs or a restart is requireo. 

(3) the interrupt sequencing control that provides the 
interpretation of what interrupt kas occurred and 
what function is to take place. 

(4) the control necessary to perform the 3a cc control 
panel functions. 

(5) in some applications the microprogram control con- 
tains special control func t ions that are routinely 
and frequently executed and therefore are micr0co0f3. 
the emulation of the no. 2 ess wired logic 1/0 unit 

is an example cf this. 

the microprogram store consists of a maximum of 4k (k-1024) 
32-bit width words that are read-only. that is, the con- 
tents of the microprogram store are not alterable when in 
the 3a cc. the memory is growable in 512(z) or 1024(y) by 32- 
woro blocks. the 512- or 1024-woro block consists of two circuit 
packs with one pack containing the lou 16 bits ano the other 
containing the high 16 bits cf each word. each block is 
selected by qne(z) or two(y) plane select leads. the plane 
select leao is oecooeo from the high three bits of the mar 
register. the lou nine bits of the mar register, bits 0-8, are 
outputteo oirectly to the microprogram store ano they are de- 
codeo within the microprogram store circuit packs, as inoicated 
in composite diagram 1. when a word is accessed from the 
microprogram store, it is "or"eo onto a common output bus 
called the microprogram store bus (mpsb) designated by the 
netnahes mps(31-00)0. the output of the mpsb is mapped 
into the mir register. the mapping of the microprogram 
store output is shown in composite oiagram 2. note that 
the mir register is 32 bits in width, with the rom field 
contained in bits 0-7, the to field in bits b-15, the next 
aodress field, in bits 8-27, ano the two parity bits pna 
ano pta ano the two control bits c8 ano ca in the 
upper four bits, respectively. the mapping of the 32-bit 
output of the microprogram store, 0-31, is not oirect inti 
bits 0-31 of the mir. the mapping of the bits is scram- 
bled in order to maximize the fault detection capability 
of the "various cooing techniques used in the to, from, and 
next aodress fields implemented in the microprogram store, 
the from field, in fact, is contained in every fourth bit 
position of the microprogram store output. the to field 
is also in every fourth bit position of the microprogram 
store output . with each occurrence of its output being 
2 bit positions away from the copf^sponoing bit position 
of the from field. then interle/ £0 between each adjacent 
position of the to- and from-flelo bit position is the next 
aodress fielo, together with pc two parity bits am) the 

TWO CONTROL BITS. THE TO ANO FROM FIElDS ARE ENCODED 
WITH 4-0UT-0F-6 CXES AND 4-0UT-0F-8 COOES WILL DETECT ALL 
MULTIPLE UNIOIRECTIONAL ERRORS. THE NEXT AOORESS FIELD 
USES ONLY A PARITY CHECK CODE WHICH WILL DETECT ONLY SIN- 
GLE-BIT ERRORS AND SOME MULTIPLE ERRORS. THEREFORE, IF A 
MULTIPLE ERROR OCCURS AND IT AFFECTS TWO BITS IN THE PARITY 
CHECK FIELD, BECAUSE OF THE INTERLEAVING. IT WILL ran TO 
AFFECT EITHER A TO FIELD OR FROM FIELD. IN THIS WAY AN 
ERROR THAT MIGHT OTHERWISE BE UNDETECTED BY THE PARITY 
CHECK ON THE NEXT ADDRESS FIELD WILL BE DETECTED BY THE 
MORE POWERFULL 4-0UT-0F-8 CODE ON THE TO AND FROM FIELDS. 

THE CORRESPONDING BIT POSITIONS OF EACH OF THE PLANES OF 
THE MICROPROGRAM STORE (PLANES 0-7) ARE COLLECTOR-TIED 
TOGETHER AT THE COMMON POINT. THIS COMMON POINT IS THE 
MPSB. IN AOOITION "0 THE MICROPROG (AM STORE OUTPUT. TWO 
OTHER OUTPUTS ARE "OR"ED ONTO THE MPSB. THE FIRST IS THE «JT- 
PUT OF SIRO WHICH "OR'S ONTO THE 16 MICROPROGRAM STORE 
OUTPUTS THAT INPUT INTO THE LOW 16 BITS OF THE MIR (i-e. 
THE TO AND FRGM FIELDS). THIS GATING PATH ALLOWS MICROIN- 
STRUCTIONS STORtU IN THE MAIN STORE TO BE EXECUTED BY THE 
MICROCONTROL WITH VERY LITTLE ADDITIONAL CIRCUITRY. THAT 
IS, WHEN A CONTROL CONSTANT IS PLACED ON THE MPSB FROM 
SIRO, THE NORMAL CLOCKING INTO THE MIR AND SUBSEQUENT 
DECODING OF THE TO- AND FROM-FIELD DECODERS TAKES PLACE AS IF 
THE CONTROL CONSTANT HAD ORIGINATED FROM THE MICROSTORE 
ITSELF. SEE SHEET B1GH FOR ADDITIONAL DETAILS OF THIS 
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PART OF FS 12 



MICROPROGRAM STORE 
(4096 X 52-BIT WORDS) 



©COMPOSITE DIAGRAM 3 

FUNCTION DIAGRAM OF A MICROPROGRAM 

STORE PLANE WITH 512 WORDS 

(SEE NOTE 2) 



CIRCUIT OPERATION (CONT) 

INTERFACE CIRCUIT IS REQUIRED WHEN GOING FROM THE 1A GATE TO 
THE T\ GATE. THE LOGIC LEVELS FOR THE 1A GATE VARY FROM 
ABOUT 100 TO 250 MILLIVOLTS FOR A ZERO LEVEL TO 1 TO 1.2 VOLTS 
FOR A ONE LEVEL. THIS COMPARES WITH 400 TO 800 MILLIVOLTS 
FOR A ZERO LEVEL AND 2.5 TO 4.0 VOLTS FOR A ONE LEVEL T?L 
GATE. THE ONLY TIMING REQUIREMENT ON THE MICROPROGRAM 
STORE IS THAT THE DATA BE STABLE AT ITS OUTPUT IN APPROX- 
IMATED 65RS AFTER THE ADDRESS LEADS HAVE BECOME STABLE 
AT ITS INPUT . ALSO. THE MICROPROGRAM STORE CANNOT CHANGE 
STATE WITHIN 25HS FOLLOWING THE CHANGE OF STATE OF THE 
ADDRESS LEADS AT ITS INPUT. FOR ADDITIONAL TIMING INFORMA- 
TION ON THE MICROPROGRAM STORE AND THE ASSOCIATED MICRO- 
CONTROL, SEE FS 1. 
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COMPOSITE DIAGRAM 3 SHOWS THE BASIC LOGIC OPERATION OF THE 

MICROPROGRAM STORE PACKS THEMSELVES. THEY CONSIST OF A 

PROGRAMMABLE REAO ONLY ARRAY COMPOStD OF FUSES IN THE 

EMITTER LEG OF A TRANSIS'iOR THEY ARE EITHER Oi'ENEU OR SHORTED 

DEPENDING UPON WHETHER 1 OR IS STOKEO IN THAT BIT 

POSITION. THE ADDRESS SELECTION OF A GIVEN READ ONLY 

MEMORY WORD IS PERFORMED BY DECOOING BITS 0-8 OF THE MAR 

REGISTER WITHIN THE MICROPROGRAM STORE PACK. THIS WILL 

SELECT 1 OF 512 WOROS WITHIN A MICROPROGRAM STORE PACK. 

A PLANE SaECT LEAO IS THEN USED TO ENABLE THE OUTPUT OF 

THE TWO PACKS, ONE FOR BITS 0-15 AND THE OTHER FOR BITS 

16-51. THE PLANE SELECT LEAO IS GENERATED BY OfiCOOING 

BITS 9-11 OF THE MAR WITHIN THE MICROCONTROL AND SENDING 

A 1-0UT-0F-8 PLANE SELECT SIGNAL TO THE MICROPROGRAM 

STORE PACKS. 

NOTE THAT ALL OF THE GATES WITHIN THE MICROPROGRAM STORE 
PACKS ARE 5-VOLT T?L GATES WITH THE SAME BASIC CHARAC- 
TERISTICS AS THE NORMAL 3-VOLf 1A GATE. HOWEVER THEY 
HAVE HIGHER SIGNAL LEVa THRESHOLDS AND THEREFORE AN 
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notes: 

1. this box represents a special interface betwffm the 1* 

LOGIC USED IN THE 3A CC AND t2l LOGIC USED ON THE MICRO- 
STORE PACKS. 

2. FOR A DETAILED DESCRIPTION OF A MICROPROGRAM STORE PLANE 
SEE SO-4C005-01. 
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MICROPROGRAM STORE 
(4096 X 52-BIT WORDS) 



COMPOSITE DIAGRAM 4 

FUNCTION DIAGRAM OF A MICROPROGRAM 
STORE PLANE WITH 1024 WORDS 
(SEE NOTE 1) 
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1. FOR A DETAILED DESCRIPTION OF A MICROPRr"^ STORE 
PLANE SEE SD-4C005-02. 



INTERFACE CIRCUIT IS REQUIRED WHEN GOING FROM THE 1A GATE TO 
THE T2L GATE. THE LOGIC LEVELS FOR THE 1A GATE VARY FROM 
ABOUT 100 TO 250 HJLLI VOLTS FOR A ZERO LEVEL TO 1 TO 1.2 VOLTS 
FOR A ONE LEVEL. THIS COMPARES WITH 400 TO 800 MILLIVOLTS 
FOR A ZERO LEVEL ANO 2.5 TO i.O VOLTS FOR A ONE LEVEL T^L 
GATE. THE ONLY TIMING REQUIREMENT ON THE MICROPROGRAM 
STORE IS THAT THE DATA BE STABLE AT ITS OUTPUT IN APPROX- 
IMATELY 65nS AFTER THE ADDRESS LEADS HAVE BECOME STABLE 
AT ITS INPUT. ALSO, THE MICROPROGRAM STORE CANNOT CHANGE 
STATE WITHIN 250S FOLLOWING THE CHANGE OF STATE OF THE 
ADDRESS LEADS AT ITS INPUT. FOR ADDITIONAL TIMING INFORMA- 
TION ON THE MICROPROGRAM STORE ANO THE ASSOCIATED MICRO- 
CONTROL, SEE FS 1. 



CIRCUIT OPERATION 

COMPOSITE MWM 4 SHOWS THE BASIC LOGIC OPERATION OF THE 
MICROPROGRAM STORE PACKS THEMSELVES. THEY CONSIST OF A 
PROGRAMMABLE REAO ONLY ARRAY COMPOSED OF FUSES IN THE 
EMITTER LEG OF A TRANSISTOR. THEY ARE EITHER OPENED OR SHORTED 
DEPENOING UPON WHETHER 1 OR IS STORED IN THAT BIT 
POSITION. THE ADDRESS SELECTION OF A GIVEN READ ONLY 
MEMORY WORO IS PERFORMED BY DECODING BITS O-tl OF THE MAR 
REGISTER WITHIN THE MICROPROGRAM STORE PACK. THIS WILL 
SELECT 1 OF 1024 WORDS WiTHIN A MICROPROGRAM STORE PACK. 
TWO PLANE SELECT LEADS ARE THEN USED TO ENABLE THE OUTPUT OF 
THE TWO PACKS, ONE FOR BITS 0-15 ANO THE OTHER FOR BITS 
16-51. THE PLANE SELECT LEAOS ARE GENERATED BY OECOOING 
BITS 9-11 OF THE MAR WITHIN THE MICROCCNTROL ANO SENDING 
A 2-OUT-OF-8 PLANE SELECT SIGNAL TO THE MICROPROGRAM 
STORE PACKS. 

NOTE THAT ALL OF THE GATES WITHIN THE MICROPROGRAM STORE 
PACKS ARE 5-VOLT TM. GATES WITH THE SAME BASIC CHARACTER- 
ISTICS AS THE NORMAL 5-VOLT 1A GATE. HOWEVER THEY HAVE 
HIGHER SIGNAL LEVEL THRSHOLOS ANO THEREFORE AN 



B 



AO 



470 I 



|1 



470 



A2 



A3 



o 



470 I 



A4 



A5 



A6 



A7 



AS 






470 [ 






L> 



470 [ 



.JTOX 



S 47o] 



^^ 




-Ot 



'WOOr 



SYM NO. 6 
(02-57) 



16 BITS 



AO 



A1 



in 



A2 



A3 



A4 



A8 



1024 X 4-BIT 
PROM 



A9 



£&! 



cS, 



ft "5 h «i 



o 



£ 




AO 



A2 



A3 



A4 



A5 



A6 



A7 



A6 



1024 X 4-8IT 
PROM 



A9 



£ 



.d 



4 



r~ 



4 



£ 



f Si 

£?1 



«4 «5 h *1 



n 



£ 



AO 



H 



A1 



A2 



A3 



A4 



A5 



A6 



A7 



A8 



1024 X 4-BIT 
PROM 



A9 






»4 «3 *2 *1 



5 



H 



1024 X 4-BIT 
PROM 



A9 

c3 2 



"4 »5 «2 * 



r 



M 



—k 



G 



PART OF FS 12 
COMPOSITE DIAGRAM 4 







T 



5A CENTRAL CONTROL 



BELL LABORATORIES 
— 1 



DWG SIZE 
M 



SD-IC900-0I 



T 



H 



ISSUE 



s 



BI2GD 



« 



















A 








■~ 








B 
















C 














..... 










D 
















E 


















. 




' 


F 






• 



PART OF FS 13 

protection cmcurr 

INTERCONNECTION AND FLOW DIAGRAM 






SYM30L NO. 1 

PROTECTION CKT 00 

(SEE NOTE 208) 
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SEE COMPOSITE OTAGRAH 1 
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(SEE NOTE 208) 
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PROTECTION CKT 05 

(SEE NOTE 208) 
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SEE COMPOSITE DIAGRAM 1 
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— LttfiM DESIGNATION 

assmis. pehhitioh 



ISOCC1XO 

ISOCCIO 

SAOPHIXO 

SAOPHIO 

SAOPL1XO 

SAOPLtO 

SAO00IX0-SAO19IX0 

SAOOOIO-SA019IO 

SOOEPHIO 

SDOEPHXO 

SOOPHIXO 

SO0PH10 

SDOPL1XO 

SOOPLIO 

SD000IX0-SO015IX0 

SOOOOIO-SD015IO 

S0016IXD-S00231XQ 

3001610-S0023IO 

SOACIXO 

SOACIO 

socmoxo 

SOCHOO 

socuixo 
socmo 

SOC01XO-SOC31XO 

S0C0I0-S0C310 

SOERAOXO 

S0ERA08 

SOERSOXO 



INTERRUPT SET FROM OTHER CENTRAL CONTROL 
(UNFUSED) 

INTERRUPT SET FROM OTHER CENTRAL CONTROL 
(FUSEO) (SETS BIT 7 OF THE IS) 

MY MAIN STORE ADDRESS BUS INPUT PARITY 
HIGH (UNFUSED) 

MY MAIN STORE AOORESS BUS INPUT PARITY 
HIGH (FUSED) 

MY MAIN STORE AOORESS BUS INPUT PARITY 
LOW (UNFUSED) 

MY MAIN STORE AOORESS BUS INPUT PARITY 
LOW (FUSED) 

MY MAIN STORE AOORESS BUS INPUTS 8ITS 
0-19 (UNFUSED) 

MY MAIN STORE ADDRESS BUS INPUTS BITS 
0-19 (FUSED) 

MY MAIN STORE DATA BUS. EXTENDED PARITY 
HIGH INPUT 

H" MAIN STORE DATA BUS EXTENDED PARITY 
HIGH (UNFUSED) 

MY MAIN STORE DATA BUS PARITY HIGH INPUT 
(UNFUSED) 

MY MAIN STORE DATA BUS PARITY HIGH INPUT 
(FUSED) 

MY MAIN STORE DATA 8US PARITY LOW INPUT 
(UNFUSED) 

HY MAIN STORE DATA BUS PARITY LOW INPUT 
(FUSED) 

MY MAIN STORE OATA BUS INPUT LEADS 0-15 
(UNFUSED) 

MY MAIN STORE DATA BUS INPUT LEAOS 0-15 
(FUSEO) 

MY MAIM STORE OATA BUS INPUT LEADS 16-23 
(UNFUSED) 

HY MAIN STORE OATA BUS INPUT LEAOS 16-23 
(FUSED) 

MY MAIN STORE BUS AUTOMATIC ERROR 
CORRECTION SIGNAL INPUT (UNFUSED) 

HY MAIN STORE BUS AUTOMATIC ERROR 
CORRECTION SIGNAL INPUT (FUSED) 

MY MAIN STORE BUS STORE COMPLETE SIGNAL 
OUTPUT (UNFUSED) 

MY MAIN STORE BUS STORE COMPLETE SIGNAL 
OUTPUT (FUSEO) 

MY MAIN STORE BUS COMPLEMENT HRITE 
SIGNAL INPUT (UNFUSED) 

MY MAIN STORE BUS COMPLEMENT HRITE 
SIGNAL INPUT (FUSED) 

HY MAIN STORE BUS CONTROL LEAD INPUTS 
(UNFUSED) 

MY MAIN STORE BUS CONTROL LEAO INPUTS 
(FUSED) 

HY MAIN STORE BUS ERROR SIGNAL OUTPUT 
(UNFUSED) 

MY MAIN STORE ERROR SIGNAL A OUTPUT 
(FUSED) 

MY MAIN STORE BUS ERROR SIGNAL B OUTPUT 
(UNFUSEO) 
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CIRCUIT OPERATION 

A FUSE PROTECTION CIRCUIT IS USED FOR ALL LEADS CONNECTING 
8ETWEEN A DuaEX PAIR OF 3A CCS. THIS PROTECTION C'RCUIT 
PROVIDES FAULT ISOLATION FOR CArASTROPHIC TYPE FAULTS," .e., 
A FOREIGN POTENTIAL THAT MIGHT OTHERWISE BRING OOWN A DU- 
PLEX SYSTEM. SINCE, HIT" ONLY ONE EXCEPTION, ALL OF THE 
LEADS THAT INTERCONNECT THE TWO 3 A CCS (THE DUPLEX SYSTEM) 
ARE MAIN STORE BUS (MASB) SIGNALS, THE FUSE PROTECTION CIR- 
CUIT IS SHOWN IN ITS RELATIONSHIP TO THE MASB IN COMPOSITE 
OIAGRAM 1. NOTE THAT THERE ARE SOME OTHER LEADS INTERCON- 
NECTING THE TWO 3A CCS, FOR EXAMPLE 1/1 SUBCHANNELS, BUT 
THESE SIGNALS USE TRANSFORMERS AND THEREFORE HAVE THE FAULT 
PROTECTION BUILT INTO THE TRANSFORMER ISOLATION. THE ONE 
OTHER LEAD THAT CONNECTS THE TWO 3 A CCS IS AN INTERRUPT LEAD 
THAT GOES FROM ONE 3A CC TO ANOTHER. 8ECAUSE THIS LEAO IS 
TRANSMITTED BY THE SAME RIBBON CABLES AS THE STORE BUS 
LEADS, IT CAN BE ASSUMED TO OPERATE THE SAME, RELATIVE TO 
THE FUSE PROTECTION CIRCUIT, AS 00 THE MASB SIGNALS. AS 
SHOWN IN COMPOSITE OIATRAM 1, THE MASS SIGNALS ARE FUSED AT 
THEIR INPUT TO THE 3A CC WHICH THEY ENTER. THIS REQUIREMENT 
IS NECESSARY BECAUSE IF A FOREIGN POTENTIAL WAS ACCIDENTLY 
APPLIED TO CC1, FOR EXAMPLE, ANO THE FUSE PROTECTION WAS 
CONTAINED IN THE OUTPUT OF THE MASB SIGNALS IN CC1, IT 
MIGHT BE POSSIBLE FOR THE POTENTIAL TO BE aACED ON THE SIDE 
OF THE FUSE CLOSEST TO THE CCO AND HENCE DEFEAT ITS PURPOSE. 
.THUS, WITH THE PROTECTION CIRCUIT PLACED IN THE POSITION 
SHOWN IN COMPOSITE OIAGRAM 1, IT IS NOT POSSIBLE FOR A FOR- 
EIGN POTENTIAL TO BE PLACED ANYWHERE ON CC1 WITHOUT IT 
GOING THROUGH THE INPUT FUSE ON CCO. THE FUSE PROTECTION 
CIRCUIT IS CONTAINED ON A CIRCUIT PACK FB6 AND FOR THE DE- 
TAILS OF ITS OPERATION, SEE CPS DESCRIPTION. THE BASIC 
OPERATION OF THE PROTECTION CIRCUIT PROVIDES BOTH OVERVOLT- 
AGE AND OVER-CURRENT PROTECTION. IF THE FUSE IS BLOWN, THE 
FB6 PACK ON WHICH IT IS LOCATED MUST BE REPLACED. NOTE 
ALSO THAT IN SOME APPLICATIONS, ADDITIONAL BUS ATTACHMENTS 
MAY BE AOOEO TO THE MAIN STORE BUS. IN THOSE CASES, IT MAY 
BE DESIRABLE TO HAVE THE FUSE PROTECTION IN THE NEW BUS 
ATTACHMENT UNIT INSTEAD OF IN THE 3A CCS. FOR THAT PURPOSE 
THE FB6 PACKS ARE PROVIDED ON AN OPTIONAL BASIS, ANO IF 
THEY ARE NOT USED, THE CONNECTORS INPUTTING ON THE MASB 
SIGNALS INPUTS TO A 3A CC MUST BE MOVEO SO AS TO DIRECTLY 
CONNECT INTO THE INPUT OF GATE X AS SHOWN IN COMPOSITE DIA- 
GRAM 1. (SEE CAD 1, ELEMENT C FOR EXACT INF0RMATION.) 



notes: 

1. if additional bus attachments are use0 
the protection circuit can be by-passed 
via this input (see cao 1, element c). 
it is assumed that the aooeo bus 
attachment will pr0vide the pr«tecti(jn 

CIRCUIT. 

2. K-1024 





















i 



H 



PART OF FS 13 
COMPOSITE DIGRAM 1 












3 



T-r 



3A CENTRAL CONTROL 



BELL. TELEPHONE LABORATORIES 



7 



WT? 



n 



6S 



5A 






SD-IC900-0I-8I3GA 






PART OF FS 14 

P0UER 
INTERCWNECTI0N AMD FLA* DIAGRAM 






i i : 



B 



® TO CCNN OCT 



TO CCNN CKT 



© TO CONN CKT 



TO CONN CKT 



Tfl CWN CKT 



P0UER GRO 

PLANKS PLANE 

/ \f 



[ PATO 
NPAO 



♦3VPO 



! ' *- ♦SVRTNO 



14/6 



G 



(D TO CONN CKT 




SYMB0L N8. 1 
SENSO 3-V3LT REFERENCE 

AND FILTER CIRCUrT(0,1) 



3V054A.B 

02-01 

FC21 

A 



♦JVREFO 

+3VREGO 

♦12VREF 

+12VRTN0 

+JVREF1 

+JVREG1 

♦1ZVREF 

♦12VRTN1 



i - »n in . Tji Q 



n 



JF054A 



3 GO MA 



11 4 



-H- 



12F0S4AB 



JT054A 



© TO CONN CKT 






3F054B 



3G0MB 



-B- 



iz 



2F0S4A8 



3T054B 



TO CONN CKT 



SWB8L H». 9 

+12-V0LT REFERENCE 

♦12VREF 

10-28 

FB152 

A 



12F0S4A8 



SYMB0L N0. 2 
SFUKn '-V0LT REFERENCE 

AMD FILTER CIRCUIT(O.I) 

3V054C.D 

02-14 

FC21 

A 



+3VREF0 

♦3VREG0 

*12VREF 

♦12VRTU0 

+3VREF1 

+3VREG1 

+12VREF 

+12VRTN1 



12F0~4CO 



-ft- 



3F3MO 



II 

"tt- 



3G0340 



l «fl f 



12F054C0 



3T0540 



© TO CONN CKT 



n t 
4M- 



5F054C 



3G054C 



n t 

-d — ■- 



12F054CD 



5T054C 



TO CONN OCT 






1 



+3VREF0 



SYHB0L N0. 3 
SFNSn 3-V0LT REFERENCE 

ac ~° AND FILTER CIRCUIT(O.I) _.__„ 
♦3VP0 JV094E.F +5VREG0 

FC21 4 I*"* 

♦12VRTN0 



♦3VREF1 

♦JVREG1 

♦12VREF 

♦12VKTN1 










3F054E 



3G054E 



nil 



12FOT4EF 



3T094E 



TO CONN CKT 



t± 



3F054F 



3G0MF 



r 



2F0MEF 



JT054F 



I 
J 



V 



©TO CCNN CKT 



PART 0F FS 14 

INTERC3NNECTI8N AND FUU DIAGRAM 






2 



f-i 5 r 



3A CENTRAL CONTRm. 



© 



6 



T 



OMi SIZE 

w 



ISSUE 



BELL LABORATORIES S0"IC9 00*01 



BI4AA 






'im 



T 



■ ■ ■ ■■ ■ ■...■■■_■ .■■■■..■■ 



PART OF FS 14 

P9UER 
INTERCONNECTION AND FLOU DIAGRAM 



9 



Mis 



G 



TO CONN OCT 



5T058A 



3V058B 



3T0WO 



© 



TO CONN CKT 



3V058C 



3T058C 



14/3 



5V058F 



TO CONN CKT 



3V05BF 



3T093F 



i-mt ui-nt 



I ' 



POWER GRO 

PLANES PLANE 

/ \/ 



3V0WA i© 



• 5- 



P - M 



® 






3T058B 1 1 



3V038E 



mm I 



?vowo , 



*-&,—- 



t© 







I T , 






SEE 
TABLE 2 I 
I 
I 

_-r- 
I 
—4—1- 



®_ 






© 



.© 



-r 

i 

i 



SYMBOL NO. 4 

.„„ 5-VOLT REFERENCE +3VREF0 
SBB0 ANO FILTER CIRCUIT(0,1) mmmmm 

♦3VPO 3V0WA.B +5VREGO 

06-01 

FC21 *12VREF 

+3VRTN0 +12VRTN0 



SENS1 
+3VP1 



♦3VRTN1 



'3V3EF1 

+3VREM 

+12VREF 

♦12VRTN1 






-i-r: 



x: 



-r- 
L 



SYMBOL NO. 5 
_ _ 3-VOLT REFERENCE +5VREF0 
SENSO AND FILTER CIRCUn(0,1) 
♦3VP0 3V0580.E +3VREG0 
06—02 
FC21 +12VREF 

+3VRTN0 +12VRTN0 



SENS1 
♦3VP1 



*3VRTN1 



+3VREF1 

+3Vff!G1 

+12VREF 

+12VRTN1 



r — 

i 

i 

i 



1 



r: 



-1 — 



SYMBOL NO. 6 l««i»_ 

__- 3-VOLT REFERENCE +3VREF0 

saeo AND FILTER CIRCUIT(0,1) mammmm 

♦3VP0 JVOMCF +3VREC0 

06-44 

FC21 '12VREF 
A 
♦3VRTN0 ♦12VRTN0 



SENS1 
-3VF1 



- +3VRTN1 



+3VREF1 

♦3VREG1 

♦12VREF 

♦12VRTN1 



n * 
i I 

; ■ 






u 
1 1 



n 



aa 



1 1 
it 

-XT" 



tm 



1 1 

1 1 



Hrt 



tt 



i * 



ii 4 



3K 






T 









3F0MA 



3G0WA 



TO COIN (XT 



12F0MAB 



3T058A 



— 14/9, TO CONN CKT 
TO CONN CKT 



3F058B 



3G058B 



12F0MAB 



3T0WB 



TO CONN CKT 



3F058E 



3G058E 



TO CONN CKT 



12F0580E 



3T098S 



14/9, TO CONN CKT 



3F05SO 



3G0580 



12F0580E 



3T058D 



TO CONN CKT 



3F0WC 



3GC58C 



12F058CF 



3T058C 



(£)T0 CONN CKT 



3F058F 



3G058F 



12F058CF 



3T0WF 



TO CONN CKT 



PART OF FS 14 

INTERCONNECTION AND FLOU DIAGRAM 



12F058CF 



14/9 






3A CENTRAL CONTROL 



© 



BELL LABORATORIES 



T 



DUG SIZE 

ii 



ISSUE 

7D 



8 



SD-IC900-0I 

• ■*&*. i 



..... ■...: .... ,...■ ...-. : 



BI4AB 









p ft' 



* 






E 



TO CONN CKT 



3VQ62C 



?T062C 



© TO CONN CKT 



3V062B 



3TQ62B 



TO CONN CKT 



JV062A 



3T062A 



5V061A 



3TOT8C 






J- f" 5T098C 

© TO CONN CKT I ~ 



TO CONN CKT 



© TO CONN CKT 



I SV0610 



i-w m-w 



PART OF FS 14 

POWER 
INTERCONNECTION AND FLOW DIAGRAM 



POWER GRO 

PLANES PLANE 



MK/LW DESIGNATION 
MNEMONIC OEFINinON 



J2L 



® 



m 



i 



© 



o — - 

SYMBOL NO. 2J 

+5A 

09-36T 



SYMBOL NO. 24 
CM 



i 3 I 09-J7T | ' 

© SYMBOL NO. 25^" 

+5B 



S © symbol*. 2^ tJ^Ii 

p 09-J8T j—-' 

pass k — _^ L, .;_ 

5T058C k I_ SVHB0L M - ZS 



±= 



© 



SYMBOL NO. 27 
GDC 



© 



SYMBOL NO. 28 
♦50 

09-4rr 



SYMBOL NO. 29 

GOO 

09-44T 



mm 



09-42T - — ' 
SYMBOL NO. 281--'" 



TABLE 3 



. ". 



I 
I 

u 

I 
.L- 



♦3VREF0 



SYMBOL NO. 7 

SENSO 5-VOLT REFERENCE 

♦3VP0 *"""%&»"«>»*»*» 

F?il 1 ™* 
♦3VRTN0 * ♦JVRTNO 






3F062C 



3GOS2C 



12F062C 



II 
!l 

TT 



JT062C 



TO CONN CKT 



14/9, TO CONN CKT 
TO CONN CKT 



PATO 
PA1 



THE COMPLEMENT OF THE POWER ALARM 
SIGNAL OF THE 3 VOLT POWER SYSTEM 

POWER ALARM TEST LEAO FOR J VOLT 
CONVERTERS 

POWER ALARM INOICATOR ON i VOLT 
POWER SUPPLY 



I 
I 

7" 
I 
-i- 



© 



&>. 



.© 



SEE 
TABLE 2 

JL_ 



I 



SYMBOL NO. 8 
3-VOLT REFERENCE +3VREF0 
SENSO AND FILTER CIRCUIT(0,1) 
HVPO 3V062A.B HVRECO 

'"" , 10-29 

FC21 +12VREF 

A 
♦3VRTN0 *12VRTN0 






SENS1 
+JVP1 



*3VRTN1 



♦5VREF1 

+5VRE61 

♦12VREF 

♦12VRTN1 



_U_ 



JF062B 



II 
I I 



3G062B 



TO CONN CKT 



JX 



12F062AB 



ii 



14/9, © TO CONN CKT 
?T062B © TO CONN CKT 



_Q_ 



3F062A 



II 

-n- 



3G062A 






12F062A8 



3T062A 






PART OF FS 14 

INTERCONNECTION AND FLOW OIAGRAM 



T 



- s T 



3A CENTRAL CONTROL 



© 



BELL LABORATORIES SO-!C900~0l 



T 



DUG SIZE 
*S 



ISSUE 

7D 



BI4AC 



8 



... ■ . 



■•>■ ----- - - ■• — — -* .-' 



I 



H 






R&RT 

INTERCONNECT 



I 5 

OF FS 14 

ION ANO FLOW DIAGRAM 















POWER DISTRIBUTION TABLE 1 














CIRCUIT 
PACK 


EOT 
LOC 


GRO 

PLANE 


(y)3V054B 
03VO54A 


3V054B 


5V054C 


(u)3V054C 
03VO54O 


3V054E 


03VO58F 
03VO54F 


5V061C 


05V0MC 
05VOMO 


TERM 


TERM 


TERM 


TERM 


TERM 


TERM 


TERM 


TERM 


TERM 


FC21 


02-01 


100-108. 
300-307. 
200.211. 
112-118, 
512-519, 
030, 2GD 


000-007. 
201 -?07 


012-019. 
212-219, 
119 














FA1051 


02-02 


200.519, 

0GD.2G0 




000,119 














SPARE 
(NOTE 210) 


02-03 


200,519, 
0G0.2GD 


000,019 
















FBb 


02-04 


100-118. 
501-519, 
200, 
0GD.2G0 


000,01-9- 






- - 


- - 




---.-.-- 




FA1024 


02-08 


200,519. 
0GO.2GO 




000,119 


















02-09 




























02-10 








l| 


















02-11 








000,119 














I 


1 


02-12 


1 


' 


000,119 
















FA1024 


02-13 


200,519. 

000.200 


000.119 
















FC21 


02-14 


100-108. 
500-507, 
200.211. 
112-118, 
512-319. 
000, 2 GO 






012-019. 
212-219, 
119 


000-007, 
201-207 










FA1024 


02 -lb 


200,319. 
000, 2GD 


000,119 
















FAI024 


02-17 






000,119 
















FA1024 


02-18 






000,119 
















FA1030 


02-19 












000.119 










FA1030 


02-20 
























FA1029 


02-21 
























FA1029 


02-22 













- ■<!■ •■■ 











FA1 04b 


02-23 












000.119 










FA1055 


02-24 










000,119 












FA1052 


02-25 
























FC202 


02-2b 
























FA1057 


02-27 










| 


i 












FA105b 


02-28 










000.119 












FA1035 


02-29 














000 "9 








FAi023 


02-31 
























FA1022 


02-32 
























FA1018 


02-33 
























FA1017 


02-34 














] 


r 








FA101b 


02-55 














000,119 








(NOTE 21b) 


02-40 
















000,119 


001,1 CO. 
101,201, 

300,301 




(NOTE 21b) 


02-41 




















001.100. 
101,201, 
300.301 




(NOTE 21b) 


02-42 


1 














| 


1 




001.100, 
i 01 ,201, 
300,301 


(NOTE 21b) 


02-43 


200,319, 

0G0.2GD 














.11* 




001,100. 
101,201, 
300,301 








OOO 


FC21 


02-44 


100-108. 
300-507, 
200.211 , 
112-118, 
512-519. 
0G0.2G0 










000-007, 
201-207 


012-019. 
212-219, 
119 







(COHT) 










POCR DISTRIBUTION TABLE 1 












CIRCUIT 
PACK 


EQPT 
LOC 


GRO 

PLANE 


@JV0548 

©3V054A 


MM 


3V054C 


®'W54C 
0JVO54O 


3V054E 


Q3V058F 
05W54F 


5V0bir: 


05VOS1C 
05VOMO 


TERM 


TERM 


TERM 


TERM 


TERM 


TERM 


TERM 


TERM 


TERM 


(NOTE 21b) 


Ob-40 


200,319, 

0G0.2G0 












000.119 


001 ,100, 
tOt. 201. 

300.301 




(NOTE 21b) 


Ob-41 




















001,100, 
101,201, 
500,501 




(NOTE 21b) 


Ob-42 


|l 












li 




001.100, 
101.201, 
500,501 


(NOTE 21b) 


Ob-43 


200,319, 
0G0.2G0 












000.119 




001,100, 
101.201. 
300,301 












F4ST OF FS 14 

INTERCONNECTION ANO FLOW DIAGRAM 



T 



3A CENTRAL CBNTRft. 



e 



BELL TELEPHONE LABORATORIES 



|6S 



7D 



S0-IC9OO-OI-8I4A0 














V- 


It- 














: <- 


/ 















- 




' 








! 






• 


■ 


. 




■ 


'. 


■ 


■ 


( 
j 





PART OF FS 14 

P0WER 
INTERCONNECTION AND FLOW DIAGRAM 

















POWER DISTRIBUTION 


TABLE 2 












CIRCUIT 
PACK 


EqpT 

LOC 


GRD 
PLANE 


(5)3V058B 
®5V058A 


3V058B 


(7)3V058F 

X 3V058D 

(Z)3V058C 


3V058E 


3V058F 


5V061A 


05VO61C 
(D5V061D 




TERM 


TERM 


TERM 


TERM 


TERM 


TERM 


TERM 


TERM 


TERM 




FA1040 


02-05 


200,319, 
OGD.ZGD 










000,119 










FA1040 


02-06 














000.119 










FA1040 


02-07 














000.119 










(NOTE 216} 


02-36 










000,119 








001,100, 
101,201, 
300,301 






(NOTE 216} 


02-37 




















001,100, 
101,201, 
300,301 






(NOTE 2165 


02-38 


II 






|i 




... 






001,100, 
101,201, 

300,301 




(NOTE 216) 


02-39 


200,319, 
0G0.2G0 






000,119 










001,100, 
101,201, 
300,501 




FC21 


06-01 


100-108, 
300-307, 
200,211, 
112-118, 
312-519, 
0GO.2G0 


000-007, 
201-207 


012-019, 
212-219. 
119 
















FC21 


06-02 


100-108, 
300-307, 
200,211 , 
112-118, 
312-519, 
0GO.2GO 








012-019, 
200-219, 
119 


000-007, 
201-207 










SPARE 
(N0TE209) 


06-03 


200,319, 

OGO.EGD 




















FA1051 


06-04 


200,319, 

0G0.2G0 




000,119 
















F86 


06-05 


100-118, 
301-519, 
200, 
4G0.2G0 




000,019 






















FA1054 


06-06 


200,319, 
0GO.2GO 




000,119 
















FB6 


06-07 


100-118, 
301-519, 
200, 
0GD,2G0 




000,019 
















F86 


06-08 


100-118, 
301-319, 
200, 

0G0.2GO 

1 




000,019 
















FA1010 


06-09 


200,319, 
0GO.2G0 




000,119 




















06-1 g 








000.119 




















06-11 








000,119 




















06-12 






000.119 






















06-13 






























06-14 


























< 


1 


06-16 






] 


I 


















FA1010 


06-17 






000.119 


















FA1014 


06-28 
















000.119 








FB486 


06-29 
















000.019 


010.210 






FA1025 


06-31 
















000,119 








FA1019 


06-32 
























FA1011 


06-33 
























FA1045 


06-34 


I 


r 












1 








FA1021 


06-35 


200,319, 
0GO,2G0 












000,119 









(CONT) 










POWER DISTRIBUTION TABLE 2 










CIRCUIT 
PACK 


EO.PT 

LOC 


GRD 
PLANE 


(H)3V0588 

©5V058A 

— TERM — 


5V0588 


05VO58F 
(Z)3V058C 


5V0580 


3V058E 


5V058F 


5V061A 


©5V061C 
©5V0610 


(NOTE 216) 06-36 


200,319, 
0GD,2G0 






000,119 


iERM 


TERM 


TERM 


001,100, 
101,201, 
500,301 


TERM 


(NOTE 216) 


06-57 




















001,100, 
101,201, 
500,501 




(NOTE 216) 


06-38 


II 






II 










001,100, 
101,201, 
500,501 


(NOTE 216) .-Q6=-J9^ 


200,319, 

"OoO,21jU 


- - 




000,119 










001,100, 
101,201, 
500.301 


FC21 


06-44 


100-108, 
300-507, 
200,211, 
112-118, 
312-519, 
CSD.ZGD 






000-007, 
201-207 






012-019, 
212-219, 
119 






FA1038 


10-07 


200 319, 

0GD,2GO 








"ooo; nr 










FA1059 


10-08 
























FC201 


10-09 
























FC201 


10-10 












n 










FA1038 


10-11 












000.119 










FA1039 


10-12 














000,119 








FC201 


10-13 


I 












000.119 








FC201 


10-14 


200,319, 
0G0,2G0 










000,119 









v . . I 



I 



B 



t ■ 



PART OF FS 14 

INTERCONNECTION ANO PLOW DIAGRAM 



5A CENTRAL C0NTR0L 



© 



BELL TELEPHONE LABORATORIES 



6S 



70 



S0-IC900-0I-BI4AE 



■« w — -r 



' 



_L_ 



B 



H 



5 



PART OF FS 14 

P9WER 
INTERCONNECTION AND FLOW DIAGRAM 





POWER DISTRIBUTION TABLE 3 






CIRCUIT 
PACK 


EQPT 
LBC 


GRO 
PLANE 


3V062A 


©3V062A 

©3V062B 


3V062C 


TERM 


TERM 


TERM 


TERM 


FA1010 


06-18 


200,319, 

000,200 




000,119 




FA 1020 


Ob- 19 














F3 1026 


06-20 














FA1013 


Ob-21 








II 




FA1012 


Ob-22 








000.119 




FA10I5 


Ob-23 






000,119 






FA1012 


Ob -24 














FA1012 


Ob-25 














FA10I5 


Ob-2b 


|l 


'1 






FA1012 


Ob-27 


200,319, 
000,200 


000,119 






FC21 


10-01 


100-108, 
300-307, 
200,211, 
112-118, 
312-319, 
000,200 






000-007, 
201-207 


TS1 

(NOTE 213) 


10-02 


000-019, 
200-219, 
0GD.2G0 








FA1038 


10-03 


200.319. 

OG0.200 






000,119 


FA1039 


10-04 










1 


FC201 


10-05 


< 


r 






1 


FC201 


10-Ob 


200.319. 
OG0.2G0 






000,119 


TS2 
(N»TE 213] 


10-16 


OCO-01 9 , 
20U-219, 
0G0.2G0 








TS3 
[N»TE 214) 


10-17 


000-010. 
012-019. 
200-219. 
0GD.2G0 








TS4 
[WE 215) 


10-18 


200.319. 
OGO , 2G0 








TSS 
(N»TE 215) 


10-19 












TSb 

:nbte 2ii) 


10-20 












TS7 
:n6TE 211) 


10-21 












FA1028 


10-22 










000,119 


FA1027 


10-23 










000,119 


SPARE 
(N»TE 209) 


10-24 






000,119 






SPARE 
(NOTE 209) 


10-25 














TS8 
[NBTE 212) 


10-2b 


] 




1 


r 






TS9 
INBTE 212) 


10-27 


200.319, 
OG0.2GD 


000.119 






FB1S2 


10-28 


200,319, 
219. 

OG0.2GO 








FC21 


10-29 


100-108. 
300-307. 
200.211. 
112-118. 
312-319. 
0G0.2G0 


012-019, 
212-219. 
119 


000-007. 
201 -207 





PART OF FS 14 

INTERCONNECTION AND FLOW DIAGRAM 



34 CENTRAL CONTROL 



© 



BELL TELEPHONE LABORATORIES 



WCO^^O^ATEA 



n 



6S 



7D 



H 



SD-IC900-0I-BI4AF 



1 I 2 






T 






. ■ 












— 



fv ' 












-. 



■ 



1 



PART OF FS 14 



POWER 



SYMBOL NO. 1 

3-VOLT REFERENCE 
AND FILTER CIRCUIT (0.1) 



SYMBOL NO. 1 



(CONT) 



EQPT 
DESIG LOC 

3V054A.B 02-01 



CODE 
FC21 

FS INFO 



ELEM 
I DENT 



OPT 



CP INFO 



LEAD 

OESIG FUNC 

12F054AB 01 

01 



3F054A 

3F054S 
3G054A 

3G054B 

3T054A 



i 










GRO 

GRO 

GRD 
GRD 

GRD 

GRD 
GRO 
GRD 



TERM. 
109 
210 
009 

310 

oos 

311 

10a 

100 
101 

102 
103 

104 

105 
106 
107 



DESTINATION 

K/9 

(X)TO CONN CKT 

K/1 

TO CONN CUT 

(X)TO CONN CKT 

TO CONN CKT 
<X)TO CONN CKT 
TO CONN CKT 



NOTE 

202 

202 



203 
203 
203 

203 
203 
203 

203 
203 
203 



TERM. 
NOD 

♦I2VREF 

♦12VREF 

♦3VREF0 

♦3VREF1 
♦3VREG0 
♦3VREG1 

♦12VRTN0 

♦3VRTN0 

♦3VRTN0 

♦3VRTN0 
♦3VRTN0 " 
♦3VRTN0 

♦3VRTN0 
♦3VRTN0 
♦3VRTN0 



LOC 








GRD 
GRO 
GRD 


200 
300 
301 


(X)TO CONN CKT 


203 
203 
203 


♦3VRTN0 
♦ivRTNO 
♦3VRTN0 








GRO 
GRO 
GRD 


302 
303 
304 




203 
203 
203 


♦3VRTN0 
♦3VRTN0 
•3VRTN0 








GRD 
GRD 
GRO 


305 
306 
307 




203 
203 
203 


♦3VRTN0 
♦3VRTN0 
♦3VRTN0 




E 


3T0548 




GRO 
GRO 


211 
OGO 
>!? 




203 
203 
'01 


♦12VRTN1 

GRO 

♦3VRTN1 






GRO 
GRO 
GRO 


113 

114 
115 




203 
203 
203 


♦3VRTN1 
♦3VRTN1 
♦3VRTN1 








GRO 
GRO 
GRO 


116 
117 
IK 


'- . . 


203 
203 
203 


♦3VRTN1 
♦3VRTN1 
♦3VRTN1 


'. ■ 






GRD 
GRO 
GRO 


2GO 
312 
313 




203 
203 
203 


GRO 

♦ 3VRTN1 
♦3VRTN1 




F 




GRO 
GRO 
GRO 


314 
315 
316 




203 
203 
203 


♦3VRTN1 
•3VRTN1 
•3VRTN1 








GRO 
GRO 
GRO 


317 

318 
319 


TO CONN CKT 


203 
203 
203 


♦3VRTN1 
♦3VRTN1 
♦3VRTN1 




fi 


3V054A 


PUR 

PUR 
PUR 


000 

001 
002 


(X)4/5,(X)4/S 

(X)4/9,(X)4/10 

(X)4/11,(X)13/4 

(X>14/10 

tX)TO CONN CKT 

0014/1 

(X>14/1 


203 

203 
203 


• 3VP0 

♦3VP0 
•3VP0 








PUR 
PUR 
PUR 


003 
004 
005 


(XJK/1 

no k/1 

(xm/i 


203 
203 
203 


♦3VP0 
♦3VP0 
♦3VP0 




— 




PUR 
PUR 
PUR 


006 
007 
201 


(XH4/1 
OOM/1 

(X)14/1 


203 
203 
203 


•3VP0 
♦ 3VP0 
•3VP0 








PUR 
PUR 
PUR 


202 
203 
204 


(X)H/1 
(X>14/1 
(X)14/1 


203 
203 
203 


•3VP0 
♦ 3VP0 
♦3VP0 




H 





















3-VOLT REFERENCE 
AND FILTER CIRCUIT (0.1) 




OESIG 
3V054A.8 


EOPT 
LOC 

02-01 


CODE 
FC21 


ELEM 
I DENT 

A 


OPT 


LEAD 

OESIG FUNC 


TERM. 

205 
206 
207 


DESTINATION 


NOTE 

203 
203 

203 


TERM. 
MOO 


3V054A PUR 
PUR 
PUR 


(XH4/1 
(XH4/1 
(X114/1 


•3VP0 
♦3VP0 
•3VP0 


I 
3V054S PUR 

PUR 


309 
119 

000 


(X)14/1 

(U)4/5,(U)4/8 

(U)4/9,(U)4/10 

<H>4/11,(U>13/4 

<U)14/1.(U)14/10 

TO CONN CKT 

14/1 


203 
203 

203 


SENSO 
•3VP1 

♦3VP0 


PUR 
PUR 
PUR 


001 
002 
003 


14/1 

14/1 
14/1 


203 
203 
203 


♦ 3VP0 
♦3VF0 

• 3VP0 


PUR 
PUR 
PUR 


004 
005 
006 


14/1 
14/1 
14/1 


203 
203 

203 


♦3VP0 
♦ 3VP0 
•3VP0 


PUR 
PUR 
PUR 


007 
012 
013 


14/1 
14/1 
14/1 


203 
203 
203 


•3VP0 
♦3VP1 
♦3VP1 


PUR 
PKR 
PUR 


014 
- 5 
016 


14/1 
14/1 
14/1 


203 
203 
203 


•3VP1 
♦3VP1 
♦3VP1 


PUR 
PUR 
PUR 


017 
01S 
019 


14/1 
14/1 
14/1 


203 
203 
203 


♦3VP1 
♦3VP1 
♦3VP1 


PUR 
PUR 
PUR 


201 
202 
203 


14/1 
14/1 
14/1 


203 
203 
203 


♦3VP0 
♦3VP0 
♦3VP0 


PUR 
PUR 
PUR 


204 
205 
206 


14/1 
14/1 
14/1 


203 
203 
203 


♦ 3VP0 
♦3VP0 
♦3VP0 


PUR 
PUR 
PUR 


207 
212 
213 


14/1 
14/1 
14/1 


203 
203 
203 


♦ 3VP0 
•3VP1 
♦3VP1 


PUR 
PUR 
PUR 


214 
215 
216 


14/1 
14/1 
14/1 


203 
203 
203 


♦3VP1 
♦3VP1 
♦3VP1 


PUR 
PUR 
PUR 


217 
218 
219 


14/1 
14/1 
14/1 


203 
203 
203 


♦3VP1 
♦ 3VPI 
•3VP1 



203 



CP INFO 



LOC 



EQPT 
OESIG LOC 

3V054C.O 02-14 



LEAD 

OESIG FUNC TERM. 

12F054CO 01 109 



3FC54C 



SENS1 



01 210 

310 



3F054D 009 

3G054C 311 

3G0540 008 

3T054C 211 

GRO OGO 

GRO 112 

GRO 113 

GRO 114 

GRO 115 

GRO 116 

GRO 117 

GRO 118 

GRO 2G0 

GRO 312 

GRO 313 

GRO 314 

GRO 315 

GRO 316 

GRO 317 

GRO 318 

GRO 319 

3T054O 108 

GRO 100 

GRO 101 

GRO 102 

GRO 103 

GRO 104 

GRO 105 

GRO 106 

GRO 107 

1RD 200 

GRD 300 

GRO 301 

GRO 302 

GRO 303 

GRO 304 

GRO 305 

GRO 306 

GRO 307 

3V054C PUR 119 



PUR 000 

PUR 001 

PUR 002 

PUR 003 

PUR 004 

PUR 005 

PUR 006 

PUR 007 

PUR 012 

PUR 013 

PUR 014 



J 



SYMBOL NO. 2 

3-VOLT REFERENCE 
ANO FILTER CIRCUIT <0.1> 



CODE 
FC21 

FS INFO 



ELEM 
IDENT 



DESTINATION 

14/9 

(X)TO CONN CKT 

14/2 

TO CONN CKT 

TO CONN CKT 

!X)TO CONN CKT 
TO CONN CKT 
(X)TO CONN CKT 



TO CONN CKT 



<X)TO CONN CKT 



(U)4/l.(H)4/2 

(U)4/3.(U>4/6 

(U)4/7,(U)14/2 

TO CONN CKT 

14/2 

14/2 

14/2 
14/2 
14/2 

14/2 
14/2 
14/2 

14/2 

14/2 
14/2 



NOTE 
202 

202 



203 

203 
203 

203 
203 
203 

203 
203 
203 

203 
203 
203 

203 
203 
203 

203 
203 
203 

203 
203 
203 

203 
203 
203 

203 
203 
203 

203 

203 
203 

203 
203 
203 

203 
20? 
203 

203 



203 
203 

203 
203 
203 

203 
203 
203 

203 
203 
203 



SYMBOL NO. 2 

3-VOLT REFERENCE 
ANO FILTER CIRCUIT (0.1) 



OPT 



CP INFO 



TERM. 
MOO 

•I2VREF 

♦12VREF 

•3VREF1 

•3VREF0 
♦rREGI 
♦3vREGtf 

♦I2VRTN1 

GRO 

•3VRTN1 

♦3VRTN1 
•3VRTN1 
•3VRTN1 

•3VRTN1 
♦3VRTN1 
•3VRTN1 

GRO 

♦3VRTN1 

♦3VRTNI 

♦3VRTN1 
♦3VRTN1 
♦3VRTN1 

♦3VRTN1 
•3VRTN1 
♦3VRTN1 

•12VRTN0 

♦3VRTN0 
♦3VRTN0 

♦3VRTN0 
♦3VRTN0 
♦3VRTN0 

♦3VRTN0 
•3VRTN0 
•3VRf.S0 

♦3VRTN0 
•3VRTN0 
♦3VRTN0 

•3VRTN0 
•3VRTN0 
•3VRTN0 

♦3VRTN0 
•3VRTN0 
•3VRTN0 



•3VP1 



♦3VP0 
♦ 3VP0 

♦3VP0 
♦3VP0 
♦3VP0 

♦3VP0 
♦3VP0 
♦3VP0 

♦3VPI 
•3VP1 
♦3VP1 



LOC 



EOPT 
OESIG LOC 

3V054C.0 02-14 



COOE 
FC2I 

FS INFO 



LEAD 

DESIG 



3V054C 



FUNC TERM. 

PUR 015 

PUR 016 

PUR 017 

"PUtr'018 " 

PUR 019 

PUR 201 



DESTINATION 

14/2 
14/2 
14/2 

14/2 
14/2 
14/2 



3V0540 



309 



(X1I4/2 



PART OF FS 14 
SYHBOL(S) 1 2 



ELEM 
IDENT 



(CONT) 



OPT 



NOTE 

203 
203 

203 

203 
203 
203 



203 



CP INFO 



TERM. 
MOO 

•3VP1 
•3VPI 
•3VP1 

•3VP1 
•3VP1 
•3VP0 



LOC 



PHR 
PUR 
PUR 


202 
203 

204 


14/2 
14/2 
14/2 


203 

203 
203 


• 3VP0 
•3VP0 
•3VP0 


PHR 
PHR 

PHR 


205 
206 
207 


14/2 
14/2 
14/2 


203 

203 
203 


•3VP0 
•3VP0 
•JVPO 


PHR 
PHR 
PHR 


212 
213 

214 


14/2 
14/2 
14/2 


203 
203 
203 


•3VP1 
•3VPI 
•3VP1 


PUR 

PHR 
PHR 


215 
216 
217 


14/2 

14/2 
14/2 


203 
203 
203 


•3VP1 
•3VP1 
•3VP1 


PHR 
PHR 
1 


218 

219 
010 


14/2 
14/2 
14/2 


203 
203 
203 


•3VP1 
• 3VP1 

SENS! 


PHR 

PUR 

PHR 


000 

001 
002 


(X)4/l,(X>4/2 

(X)4/3.(X>4/6 

(X)4/7 

(X)TO CONN CKT 

(X)14/2 

(X114/2 


203 

203 
203 


•3VP0 

• 3VP0 
•3VP0 


PUR 
PUR 
PUR 


003 
004 
005 


(XH4/2 
(X)14/2 
(X)14/2 


203 
203 
203 


♦3VP0 
•3VP0 
• 3VP0 


PUR 
PUR 
PUR 


006 
C07 
201 


(XX4/2 
(X)l4/2 
(XH4/2 


203 
203 
203 


•3VP0 
•3VP0 
♦ 3VP0 


PUR 
PUR 
PUR 


202 
203 
204 


(XH4/2 
(XM4/2 
(X)14/2 


203 

203 
203 


•3VP0 
•3VP0 
♦3VR0 


PWS 
PUR 

PHR 


?05 
206 
207 


go 14/2 

(XH4/2 
(X)l4/2 


203 
203 
203 


= 3VP0 
• 3VP0 
♦3VP0 



SENSO 



3A CENTRAL CONTROL 



BELL LABORATORIES 



DUG SI2E 
C2 



SD-1C900-01 

555 S u. $. a. I 



ISSUE 

7D 



BKCA 

12/01/77 



• 









i 

i 






i 



i 



PART OF FS H 



POWER 



SYMBOL NO. 3 



SYMBOL NO. 3 



(CONT) 









3-V0LT REFERENCE 
ANO FILTER CIRCUIT (0.1) 






DESIG 




EQPT 
LOC 


COOE 


ELEH 
10ENT 


OPT 




_____ 




._.__ 


_-__ 


--_.- 


mm . 




3V054E.F 


52-4* 


FC21 


A 






IE AC 

DESIG 


FUNC 


TERM. 


DESTINATION 


NOTE 


TERN. 
NOO LOC 




12F054EF 
3F054E 


01 
01 

Q 


109 
210 
009 


14/9 

TO CONN CKT 

14/3 

(2) TO CONN CKT 
TO CONN CKT 


202 
202 


♦12VREF 
•12VREF 
♦3VREF0 




3F054F 

3G054E 
3G054F 







310 

ooa 

311 


(2)T0 CONN CKT 
TO CONN CKT 
(2) TO CONN CKT 




♦3VREF1 
♦3VREG0 
•3VREG1 




3T054E 




GRO 

G80 


108 
100 
101 




203 

203 
203 


•12VRTN0 

♦3VRTN0 

♦3VRTN0 






GRO 
GRO 

GRO 


102 
103 
104 




203 
203 
203 


•3VRTN0 
♦3VRTN0 
♦3VRTN0 






GRO 
GRO 
GRO 


105 
106 
107 




203 
203 
203 


•3VRTN0 
♦3VRTN0 
♦3VRTN0 






GRO 
GRO 
GRO 


200 
300 
301 


TO CONN CKT 


203 

20 i 
203 


•3VRTN0 
•3VRTN0 
♦3VRTN0 






GRO 
GRO 
GRO 


302 
303 
304 




203 
203 
203 


♦3VRTN0 
•3VRTN0 
♦3VRTN0 






GRO 

GRO 
GRO 


305 

306 
307 




203 
203 
203 


♦3VRTN0 
•3VRTN0 
•3VRTN0 




3T054F 




GRO 

GRO 


211 
OGO 
112 




203 
203 
201 - 


♦ 12VRTN1 

GRD 

•3VRTN1 '"-' •"■""' " '- 






GRO 

GRO 
GRO 


113 

114 
115 




203 
203 
203 


♦3VRTN1 
♦3VRTN1 
•3VRTN1 






GRO 
GRO 
GRO 


116 
117 
lit 




203 
203 
203 


•3VRTN1 
♦3VRTN1 
♦3VRTN1 






GRO 
GRO 
GRO 


2G0 
312 
313 




203 
203 
203 


GRO 

♦3VRTN1 

-3VRTN1 






GRO 
GRO 

GRD 


314 
315 
316 




203 
203 
203 


-3VRTN1 
♦3VRTN1 
♦3VRTN1 






GRO 
GRO 
GRO 


317 

315 
319 


(2) TO CONN CKT 


203 
203 
203 


♦3VRTN1 
♦3VRTN1 
•3VRTN1 




3V054E 


PWR 
PUR 
PUR 


000 
001 
002 


TO CONN CKT 


203 
203 
203 


♦ 3VP0 
♦3VP0 

♦ 3VP0 






PUR 
PUR 
PUR 


003 
004 
005 


' 


203 
203 
203 


♦3VP0 
♦3VP0 
♦ 3VP0 






PUR 
PUR 
PUR 


006 
007 
201 




203 
203 
203 


♦3VP0 
♦3VP0 
•3VP0 






PUR 
PUR 
PUR 


202 
203 

204 




203 
203 
203 


•3VP0 
♦ 3VP0 
♦3VP0 






PUR 
PUR 
PUR 


205 
206 
207 




203 
203 
203 


• 3VP0 

♦ 3VP0 
♦SVPO 











3-VOLT REFERENCE 
AND FILTER CIRCUIT (0.1) 




DESIG 


EOPT 
LOC 


CODE 


ELEN 
I DENT 


OPT 






____ 


.___ 


._--._ 


... 


3V054E.F 


02-44 


FC21 


A 




LEAO 
OESIG 


FUNC 


TERN. 


DESTINATION 


NOTE 


TERN. 
MOD 


3V054E 

3V054F 


I 

PUR 

PWR 


309 
119 

012 


(2)12/9.(2)12/10 

(2)12/11,(2)12/12 

(2)12/13,(2)12/14 

(2)12/15,(2)12/16 

(2)T0 CONN CKT 

(2)14/3 


203 
203 

203 


SENSO 
•3VP1 

• 3VP1 




PWR 
PUR 

PHR 


013 

014 
015 


(2)14/3 
(2)14/3 
(2)14/3 


203 
203 
203 


♦3VP1 

• 3VP1 

• 3VP1 




PWR 
PWR 
PUR 


016 
017 
OK 


(2)14/3 

(2)14/3 
(2)14/3 


203 
203 
203 


•3VP1 
♦3VP1 
• 3VP1 




PUR 
PUR 
PUR 


019 
212 
213 


(2)14/3 
(2)14/3 
(2)14/3 


203 
203 
203 


• 3VP1 

• 3VP1 

• 3VP1 




PHR 

PWR 
PWR 


214 
215 
216 


(2)14/3 
(2)14/3 
(2)14/3 


203 
203 
203 


♦ 3VP1 
•3VP1 
♦3VP1 




PNR 
PUR 
PUR 


217 

21S 
219 


(2)14/3 
(2)14/3 
(2)14/3 


203 
203 
203 


♦ 3VP1 
•3VP1 
•3VP1 


3V054F 


1 

PWR 
PUR 


010 
012 
013 


(2)14/3 

14/6 

14/6 


203 
203 
203 


SENS1 
♦3VP1 
♦ 3VP1 




PWR 
PUR 
PUR 


014 

015 
016 


14/6 
14/6 
14/6 


203 
203 
203 


♦ 3VP1 
•3VP1 
•3VP1 




PUR 
PUR 
PUR 


or* 

01S 
019 


14/6 
14/6 
14/6 


20T ~ " 

203 

203 


~~«3VP1 

♦3VP1 
♦3VP1 




PWR 
PWR 
PWR 


119 

212 

213 


14/6 
14/6 
14/6 


203 

203 
203 


•3VP1 
♦3VP1 
•3VP1 




PUR 
PUR 
PUR 


214 
215 
216 


14/6 
14/6 
14/6 


203 
203 
203 


♦3VP1 
♦3VP1 
•3VP1 




PUR 
PUR 
PUR 


217 
214 
219 


14/6 
14/6 
14/6 


203 
203 
203 


♦3VP1 
♦ 3VP1 
♦3VP1 



CP INFO 



LOC 



010 



14/6 



203 



SENS1 



EOPT 
OESIG LOC 

3V058A.8 06-01 



LEAO 

OESIG FUNC TERN. 

12F05SAB 01 109 

01 210 

3F05SA 009 



3F05S8 
3G05SA 
3G05S8 



3T05JA 



3T05SB 



310 

oos 

311 



10S 

GRO 100 

GRO 101 

GRD 102 

GRO 103 

GRO 104 

GRO 105 

GRO 106 

GRD 107 

GRO 200 

GRO 300 

GRO 301 

GRO 302 

GRO 303 

GRD 304 

GRO 305 

GRO 306 

GRO 307 

211 

GRO OGO 

GRO 112 

GRD 113 

GRO 114 

GRO 115 

GRO 116 

GRD 117 

GRO 114 

GRO 2GD 

GRO 312 

GRO 313 

GRD 314 

GRO 315 

GRD 316 

GRO 317 

GRO 318 

GRO 319 



3V05SA PUR 000 



PUR 001 

PUR 0C2 

PUR 003 

PUR 004 

PUR 005 

PUR 006 

PUR 007 

PUR 201 

PUR 202 

PUR 203 

PUR 204 



SYMBOL NO. 4 _ 

3-VOLT REFERENCE 
AND FILTER CIRCUIT (0.1) 



COOE 
FC21 

FS INFO 



DESTINATION 

14/9 

(X)TO CONN CKT 

14/4 

TO CONN CKT 

(X)TO CONN CKT 

TO CONN CKT 
(X)TO CONN CKT 
TO CONN CKT 



(X)TO CONN CKT 



TO CONN CKT 

(X)3/2,(X)3/3 

(X)3/4.(X)3/5 

(X)3/6 

(X)TO CONN CKT 

(X)14/4 

(X)14/4 

(X)14/4 
(X) 14/4 
(XX4/4 

(XM4/4 
(X)14/4 
(X)14/4 

(XJ14/4 
(XH4/4 
(X)14/4 



ELEN 
10ENT 



NOTE 

202 

202 



203 
203 

203 

203 
203 
203 

203 
203 

203 

203 

203 
203 

203 

203 
203 

203 
203 
203 

203 
203 
201 

203 

203 
203 

203 
203 
203 

203 
203 
203 

203 
203 
203 

203 
203 
203 

203 



203 
203 

203 
203 

203 

203 
203 
203 

203 
203 
203 



OPT 



TERN 
NOO 



CP INFO — 

LOC 



•12VREF 

•I2VREF 

♦3VREF0 

♦3VREF1 
♦3VREG0 
•3VREG1 

•12VRTN0 

•3VRTN0 

•3VRTN0 

•3VKTN0 
•3VRTN0 
•3VRTN0 

♦3VRTN0 
•3VRTN0 
•3VRTN0 

•3VRTN0 
•3VRTN0 
•3VRTN0 

♦3VRTN0 
•3VRTN0 
•3VRTN0 

•3VRTN0 
♦3VRTN0 
♦ 3VRTN0 

•12VRTN1 

GRO 

♦3VRTN1 

•3VRTN1 
♦3VRTN1 
♦3VRTN1 

•3VRTN1 
•3VRTN1 
♦3VRTN1 

GRO 

•3VRTN1 

•3VRTN1 

•3VRTN1 
•3VRTN1 
•3VRTN1 

♦3VRTN1 
•3VRTN1 
♦3VRTNI 

•3VP0 



♦3VP0 
♦3VP0 

♦ 3VP0 
♦3VP0 
•3VP0 

♦ 3VP0 
♦3VP0 
•3VP0 

•3VP0 
•3VP0 

♦ 3VP0 



EOPT 
DESIG LOC 

3V053A.B 06-01 



LEAO 
OESIG 



3V05SA 



3V05S8 



FUNC TERN. 

PWR 205 

PHR 206 

PHR 207 

I 309 

PUR 119 



PHR 000 

PUR 001 

PHR 002 

PHR 003 

PHR 004 

PUR 005 

PUR 006 

PWR 007 

PUR 012 

PUR 013 

PUR 014 

PHR 015 

PUR 016 

PUR 017 

PUR 01S 

PHR 019 

PUR 201 

PUR 202 

PUR 203 

PHR 204 

PUR 205 

PUR 206 

PUR 207 

PUR 212 

PUR 213 

PUR 214 

PUR 215 

PUR 216 

PHR 217 

PUR 2 IS 

PUR 219 

1 010 



SYMBOL NO. 4 _ 

3-VOLT REFERENCE 
ANO FILTER CIRCUIT (0.1) 



COOE 
FC21 

FS INFO 



DESTINATION 

(X) 14/4 
IX) 14/4 
(X)l4/4 

(XH4/4 
(U)3/2,(H)3/3 

(U)3/4,(U)3/5 
(U)3/6.(U>14/4 

TO CONN CKT 
14/4 

14/4 
14/4 
14/4 

14/4 
14/4 
14/4 

14/4 
14/4 
14/4 

14/4 
14/4 
14/4 



14/4 
14/4 
14/4 

14/4 
14/4 
14/4 

14/4 
14/4 
14/4 

U/4 
14/4 
14/4 

14/4 
14/4 
14/4 

14/4 
14/4 
14/4 

14/4 



PART OF FS 14 
SVNBOL(S) 3 4 



ELEN 
IOENT 



NOTE 

203 

203 

203 

203 

203 



203 

203 
203 
203 

203 

203 

203 

203 
203 
203 

203 
203 

203 

203 
203 
203 

203 
203 

203 

203 
203 
IM 

203 
203 
203 

203 
203 
203 

203 
203 
203 

203 



(CONT) 



OPT 



CP INFO 



TERM. 
NOO 

•3VP0 
•3VP0 
•3VP0 

SENSO 
• 3VP1 



♦3VP0 

•3VP0 
•3VP0 

♦ 3VP0 

•3VP0 

♦ 3VP0 

♦ 3VP0 

•3VP0 
•3VP1 

♦ 3VPI 

♦ 3VP1 
•3VP1 

♦ 3VP1 

•3VP1 
♦3VP! 

♦ 3VP1 

♦3VP0 

♦ 3VP0 

♦ 3VP0 

•3VP0 
♦3VP0 
•3VP0 

♦ 3VP0 

♦ 3VP1 

♦ 3VP1 

♦ 3VPI 
•3VP1 

♦ 3VP1 

•3VPI 
•3VP1 
•3VP1 

SENS! 



LOC 
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3F05S0 



ai 
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3T058O 



3T058E 



3V0580 



210 
310 



3F05SE 009 
3G05SD 311 
3G05JE 008 



211 

GRO OGO 

GRO 112 

GRO 113 

GRO 1H 

GRO 113 

GRO 116 

GRO 117 

GRO IIS 

GRO 2G0 

GRO 312 

GRO 313 

GRO 3K 

GRO 315 

GRO 316 

GRO 317 

GRO 318 

GRO 319 

10S 

GRO 100 

GRO 101 

GRO 102 

GRO 103 

GRO 104 

GRO 105 

GRO 106 

GRO 107 

GRO 200 

GRO 300 

GRO 301 

GRO 302 

GRO 303 

GRO 304 

GRO 305 

GRO 306 

GRO 307 

PHR 012 

PMR 013 

PUR 014 

PUR 015 

PUR 016 

PUR 017 

PUR OH 

PUR 019 

PUR 119 

PUR 212 

PUR 213 

PUR 214 

PUN 215 

PUR 216 

PUR 217 



SYMBOL NO. 5 
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COOE 
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ELEM 
1DENT 



DESTINATION 

14/9 

TO CONN CKT 
14/5 • 

TO CONN CKT 

TO CONN CKT 
TO CONN CKT 
TO CONN CKT 



TO CONN CKT 



TO CONN CKT 



TO CONN CKT 



ill 
203 

203 

2!l 



203 
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POWER 



OPT 



CP INFO 



NOTE 


TERH. 

mo 


202 


♦12VREF 


202 


♦12VREF 
•3VREF1 




♦3VREF0 
♦3VREG1 
♦3VREG0 


l 


♦12VRTN1 

GRO 

♦3VRTN1 


203 
203 
203 


♦3VRTN1 
♦3VRTN1 
♦3VRTN1 


203 
203 
203 


♦ TVRTN1 
♦3VRTN1 
♦3VRTN1 


203 
203 
203 


GRO 

♦3VRTN1 

♦3VRTN1 


203 
203 
203 


♦3VRTN1 
♦3VRTN1 
♦3VRTN1 


203 
203 
203 


♦3VRTN1 
♦3VRTN1 
♦3VRTN1 


203 
III 


♦12VRTN0 

♦3VRTN0 

♦3VRTN0 


203 
203 
203 


♦TVRTNO 
♦ 3VRTN0 
♦3VRTN0 


203 
203 
203 


♦3VRTN0 
♦3VRTN0 
♦3VRTN0 


203 
203 
? 03 


♦3VRTN0 
♦3VRTN0 
♦TVRTNO 


203 
ill 


♦3VRTN0 
♦3VRTN0 
♦IVRTNO 


203 
203 

203 


♦3VRTN0 
♦3VRTN0 
♦3VRTN0 


203 
203 

203 


♦3VP1 
♦3VP1 
•3VP1 



•3VP1 

:3S! 



♦TVP1 

♦3VPI 
♦TVP1 
♦ 3VP1 

♦3VP1 
♦3VP1 
♦3VP1 



LOC 



DES1G 


EOPT 
LOC 


COOE 


3V058D.E 


06-02 


FC21 
FS INFO 








LEAD 
OESIG 


FUNC 

PUR 

PWR 
I 


TERN. 

218 
219 
010 


DESTINATION 


3V0580 




3V058E 


PHR 
PUR 
PWR 


000 
001 
002 


TO CONN CKT 




PHR 
PHR 
PHR 


003 
004 
005 






PUR 
PUR 
PHR 


006 
007 
201 






PHR 
PUR 
PUR 


202 
203 
204 
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PUR 

PWR 
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207 
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ELEM 
IDENT 



(CONT) 



OPT 
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CP INFO 



NOTE 


TERH. 
HOO 


203 
203 
203 


♦3VP1 
♦ 3VP1 
SENS1 


203 
203 
203 


♦3VP0 
♦ 3VP0 
♦3VP0 


203 
203 
203 


♦ 3VP0 

♦ TVPO 
♦3VP0 


203 
203 
203 


•3VP0 
♦ 3VP0 
♦3VP0 


203 
203 
203 


•3VP0 
♦ TVPO 
•3VP0 


203 
203 
203 


•3VP0 
• 3VP0 
♦3VP0 



LOC 



SENSO 
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DESIC 




EOPT 
LOC 


CODE 


ELEH 
IOENT 


OPT 


.«..« 




.... 


.. <■■»■ 


- . - -.^ ... 


„ ... -..-- — 


3V058C.F 


06-44 


FC21 


A 




LEAO 
OESIG 


FUNC 


TERH. 


DESTINATION 


NOTE 


TERN. 
HOO 


12F058CF 
3F058C 


01 

0! 



109 
210 
009 


14/9 

(2>T0 CONN CKT 

U/6 

TO CONN CKT 

<2)T0 CONN CKT 


202 
202 


♦12VREF 
•12VREF 
♦3VREF0 


3F058F 
3G058C 
3G058F 







310 
008 
311 


TO CONN CKT 
(2>T0 CONN CKT 
TO CONN CKT 




•3VREF1 
•3VREG0 
•3VREG1 


3T058C 




GRO 
GRO 


108 
100 
101 




203 

3! 


•12VRTN0 

♦3VRTN0 

♦3VRTN0 




GRO 
GRO 
GRD 


102 
103 
104 




203 
203 
203 


•3VRTN0 
•JVRTNO 
♦ TVRTNO 




GRO 
GRD 
GRO 


105 
106 
107 




ill 


♦TVRTNO 
•TVRTNO 
♦TVRTNO 




GRO 
GRO 
GRO 


200 
300 
301 


(2)T0 CONN CKT 


203 
203 
203 


•TVRTNO 
♦TVRTNO 
♦3VRTN0 




GRO 
GRO 
GRO 


302 
303 
304 




203 
203 
203 


♦ 3VRTN0 
♦3VRTN0 
♦3VRTN0 




GRO 
GRO 
GRO 


305 
306 
307 




203 
203 
2C3 


♦3VRTN0 
♦3VRTN0 
♦3VRTN0 



LOC 



EOPT 
OESIG LOC 

3V058C.F 06-44 



LEAO 
OESIG 



3T058F 211 

3T058F GRO OGO 

GRO 112 

GRO 113 

GRO 114 

GRO 115 

GRO 116 

GRO 117 

GRO IIS 

GRO 2G0 

GRO 312 

GRO 313 

GRD 314 

GRD 315 

GRO 3<6 

GRO 317 

GRO 318 

GRO 319 

3V05SC PHR 000 



PUR 001 

PUR 002 

PUR 003 

PUR 004 

PUR 005 

PUR 006 

PUR 007 

PUR 201 

PUR 202 

PUR 203 

PUR 204 

PUR 205 

PUR 206 

PUR 207 

I 309 

3V058F PUR 119 



PUR 000 

PUR 001 

PUR 002 

PUR 003 

PUR 004 

PUR 005 

PUR 006 



PUR 007 

PUR 012 

PUR 013 

PHR 014 

PUR 015 

PUR 016 






T 



SYMBOL NO. 6 

3-VOLT REFERENCE 
ANO FILTER CIRCUIT (0.1) 



COOE 
FC21 

FS INFO 



ELEH 
IDENT 



(CONT) 



OPT 






CP INFO 



FUNC TERM. 



DESTINATION 



TO CONN CKT 

(2)12/1.(2)12/2 

(2)12/3.(2)12/4 

(2)12/5.(2)12/6 

(2)12/7.(2)12/8 

(2>T0 CONN CKT 

(2)14/6 

(2)14/6 

(2)14/6 
(2)14/6 
(2)14/6 



(2)14/6 
(2)14/6 
(2)14/6 

(2)14/6 
(2)14/6 
(2)14/6 

(2)14/6 
(2)14/6 
(2)14/6 

(2)14/6 

(Y)12/1,(Y) 

(Y)12/3.(Y) 

(Y)12/5.(Y) 

(Y)12/7,(Y) 

(Y)12/9,(Y> 

(Y)12/11.(Y 

(Y)12/13.(Y 

(Y)12/15.(Y 

(Y)14/J.(Y) 

4YJ14/3.(Y) 

TO CONN CKT 

14/6 

14/6 
14/6 
14/6 

14/6 
14/6 
14/6 

14/6 
14/6 
14/6 

14/6 
14/6 
14/6 



NOTE 

203 

203 
203 

203 
203 
203 

203 

203 

203 
203 

203 

203 
203 
203 

203 
203 
203 

203 



203 



12/2 

12/4 

12/6 

12/8 

12/10 

112/12 

)12/14 

112/16 

14/6 

14/6 



203 

203 

203 
203 
203 

203 
203 



203 
203 
203 



TERM. 
MOO 

♦12VRTN1 

GRO 

♦3VRTN1 

♦3VRTN1 
♦3VRTN1 
•3VRTN1 

♦3VRTN1 
♦3VRTNI 
•3VRTN1 

CRD 

•3VRTN1 

•3VRTN1 

•3VRTN1 
♦3VRTN1 
•3VRTN1 

♦3VRTN1 
•3VRTS1 
♦3VRTN1 

• 3VP0 



♦3VP0 

♦ 3VP0 

♦3VP0 

♦ 3VP0 

♦ 3VP0 

♦ 3VP0 
•3VP0 
♦3VP0 

♦3VP0 

♦ 3VP0 
♦3VP0 

•TVPO 
♦3VP0 

♦ 3VP0 

SENSO 

♦ 3VP1 



LOC 



•3VP0 

•3VP0 
•3VP0 
•3VP0 

•3VP0 
•3VP0 

♦ 3VP0 

♦ 3VP0 

♦ 3VPI 
•3VP1 

♦3VPI 

♦ 3VP1 
•3VP1 



EOPT 
OESIG LOC 

3V058C.F 06-44 



LEAO 

OESIG 



FUNC TEPH. 



3V058F PUR 017 

PUR 018 

PUR 019 

PUR 201 

PUR 202 

PUR 203 

PUR 204 

PUR 203 

PUR 206 

PHR 207 

PHR 212 

PUR 213 

PUR 214 

PUR 215 

PUR 216 

PUR 217 

PUR 218 

PUR 219 



010 
309 



SYMBOL NO. 6 

3-VOLT REFERENCE 
ANO FILTER CIRCUIT (0.1) 



COOE 
FC21 

FS INFO 



ELEH 
IDENT 



(CONT) 



OPT 



CP INFO 



DESTINATION 

14/6 
14/6 
14/6 

14/6 
14/6 
14/6 

t4/6 
14/6 
14/6 

14/6 
14/6 
14/6 

14/6 
14/6 
14/6 

14/6 
14/6 
14/6 

14/6 

14/6 



NOTE 


TERM. 
HOO 


203 
203 
203 


•3VP1 
♦3VP1 
♦3VP1 


203 
203 
203 


•3VP0 
♦ 3VP0 
♦3VP0 


203 
203 
203 


♦3VP0 
•3VP0 
• 3VP0 


203 

205 
203 


•3VP0 
•3VP1 
•3VPI 


203 
203 

20! 


♦3VP1 
•JVPI 
•3VP1 


203 

201 

20! 


•3VP1 
•3VP1 
•3VPI 


203 
203 


SENS! 
SENSO 



LOC 
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3A CENTRAL CONTROL 



BELL LABORATORIES SD"1C900-01 



DUG SUE 
C2 



niaTO in u.s.A.1 



ISSUE 

7D 



BKCC 
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\7 


1 
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SYMBOL NO. 7 


(CONT) 




SYMBOL NO. 8 


(CONT) SYMBOL NO. 8 


(CONT) 
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■VOLT REFERENCE ANO 


FILTER CIRCUIT (0.1) 


3-VOLT REFERENCE ANO FILTER CIRCUIT (0.1) 




3-VOLT REFERENCE 


3-VOLT REFERENCE 


■ 


■ 




















ANO FILTER CIRCUIT (C.I) 


ANO FILTER CIRCUIT (3.1) 










eopt 




ELEH 




EQPT 


ELEM 




EOPT 


ELEM 




EOPT ELEH 


- 






DESIG 


CODE 


I DENT 


OPT 


OESIG LOC 


CODE I DENT 


OPT 


DESIG LOC 


COOE I DENT 


OPT 


OESIG LOC COOE IOENT 


OPT 






3V062C 10-01 


FC21 


A 




3V062C 10-01 


FC21 A 




3V062A.B 10-29 


FC21 A 




3V062A.B 10-29 FC21 A 






B 


LEAO 








TERH. 


LEAO 




TERM. 


LEAO 






TERM. 


LEAO 


TERH. 


B 




DESIS 


FUNC TERM. 


DESTINATION 


NOTE 


HOD LOC 


DESIG FUNC TERM. 


DESTINATION NOTE 


noo LOC • 


OESIG 


FUNC TERH. 


DESTINATION NOTE 


MOO LOC 


OESIG FUNC TERH. DESTINATION NOTE 


HCO LOC 








010 






SENS1 


3T062C GRO 317 


203 


• 3VRTN1 


3T062B 


108 


203 


♦12VRTNO 


3V062B PWR 003 (X)1*/8 203 


♦ 3VP0 








012 






♦3VP1 


GRO 318 


203 


♦3VRTN1 


\3T062B 


GRO 100 


203 


•3VRTN0 


PUR 00* (X)1*/8 203 


•3VPO 








013 






♦3VP1 


GRO 319 


203 


• 3VRTN1 




GRO 101 


203 


♦3VRTN0 


PUR 005 (X)1*/8 203 


•3VP0 








OH 






♦3VP1 


3V062C PUR 000 


TO CONN CKT 203 


•3VP0 




GRO 102 


203 


♦ 3VRTNO 


PUR 006 (X)l«/8 203 


•3VP0 








015 






♦3VP1 


PWR 001 


203 


•3VP0 




GRO 103 


203 


•3VRTN0 


PUR 007 (X)1*/8 203 


•3VPO 








016 






♦3VP1 


PUR 002 


203 


• 3VP0 




GRO 10* 


203 


•3VRTN0 


PUR 201 (X>1«/8 203 


• 3VP0 








017 






♦3VP1 


PUR 003 


203 


•3VP0 




GRO 105 


203 


•3VRTN0 


PUR 202 (X>1*/8 203 


•3VP0 








018 






♦ 3VP1 


PUR 00* 


203 


• 3VP0 




GRO 106 


203 


•3VRTN0 


PUR 203 CO H/S 203 


• 3VP0 




C 




019 






♦3VP1 


PUR 005 


203 


♦3VP0 




GRO 107 


203 


•3VRTN0 


PWR 20* (X)l*/S 203 


• 3VP0 


C 






119 






♦3VP! 


PUR 006 


203 


•3VP0 




GRO 200 


(X)TO CONN CKT 203 


•3VRTN0 


PWR 205 (X1H/S 203 


•3VP0 






210 






•12VREF 


PUR 007 


203 


• 3VP0 




GRO 300 


203 


•3VRTNO 


PUR 206 (X>1*/8 203 


♦3VP0 








212 






♦3VP1 


PUR 201 


203 


♦3VP0 




GRO 301 


203 


•3VRTNO 


PWR 207 (X)l*/8 203 


•1VPO 








213 






•3VP1 


PUR 202 


203 


♦ 3VP0 




GRO 302 


203 


♦3VRTN0 


1 309 (X)H/8 203 


SENSO 








21* 






♦3VP1 


PUR 203 


203 


• 3VP0 




GRO 303 


203 


•3VRTN0 












215 






♦3VP1 


PUR 20* 


203 


• 3VP0 




GRO 30* 


203 


♦3VRfS0 












216 






♦3VP1 


PUR 205 


203 


• 3VP0 




GRD 303 


203 


•3VRTN0 












217 






•3VP1 


PUR 206 


203 


•3VP0 




GRO 306 


203 


•3VRTN0 












214 






♦3VP1 


PUR 207 


203 


♦3VP0 




GRD 307 


203 


•3VRTNO 








D 




219 
310 
311 






♦3VP1 

•3VREF1 

♦3VREG1 


I 309 


203 


SENSO 


3V062A 


PWR 119 


(W)1/7.(W)2/6 203 
(W)2/7,(W)2/9 
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TO CONN CKT 


•3VP1 











12F062C 


01 109 
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202 


♦12VREF 
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H/S . 203 


♦3VP0. 
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•3VPO 
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3T062C 
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OT 108 
OT 211 


TO CONN CKT 


203 
203 


♦3VREG0 

♦12VRTN0 
♦12VRTN1 
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ELEH 






PUR 002 
PUR 003 
PUR 00* 


1*/8 203 
l*/8 203 
1*/8 203 


♦3VPO 
•3VP0 
• 3VP0 












GRO OGO 




203 


GRO 


OESIG LOC 


CODE I DENT 


OPT 




PUR 003 
PUR 006 


1*/8 203 
1*/8 203 


♦3VP0 
♦ 3VPO 








E 




GRO 100 
GRO 101 




203 
203 


♦3VRTN0 
♦3VRTN0 


3V062A.B 10-29 


FC21 A 






PUR 007 


1*/8 203 


•3VW 






E 






GRO 102 




20J 


♦3VRTH0 










PUR 012 


1*/8 203 


•3VP1 




























PUR 013 


1*/8 203 


• 3VPI 












GRO 103 




203 


♦3VRTN0 










PUR 01* 


1*/8 203 


•3VP1 




* 








GRO 10* 




203 


♦3VRTN0 


LEAO 




TERH. 




















GRO 105 




203 


♦3VRTN0 


OESIG FUNC TERN. 


DESTINATION NOTE 


MOO LOC 




PUR 013 


1*/8 203 


♦3VP1 












GRO 106 




203 


♦3VRTN0 


12F062AB 01 109 




•12VREF 




PUR 016 
PUR 017 


H/S 203 
1*/8 203 


•3VP1 
♦ 3VP1 










1*/9 202 








GRO 107 




203 


♦3VRTN0 




TO CONN CKT 






















GRO 112 


. 


203 


•3VRTN1 


01 210 


1*/8 202 
(X)TO CONN CKT 


♦12VREF 




PUR 018 
PUR 019 


l*/8 203 
l*/8 203 


•3VPI 
•3VP1 












GRO 113 

GRO- 7M 


. ". 


203 

203 


♦3VRTN1 

<-Twtrai 


3F0A2A 310 


TO CONN CKT 


•3VREF1 




PUR 201 


1*/8 203 


•3VP0 








F 




GRO 115 




203 


•3VRTN1 


3F0628 009 
3G062A 311 


(X)TO CONN CKT 
TO CONN CKT 


♦3VREF0 
•3VREGI 




PUR 202 
PUR 203 


H/S 203 
1*/8 203 


•3VPO 
♦3VPO 






F 






GRO 116 
GRO 117 




203 
203 


•3VRTN1 
♦3VRTN1 


3G062B 008 


(X)TO CONN CKT 


-3VREG0 




PUR 20* 


1*/8 203 


•3VP0 












GRO 118 




203 


♦3VRTN1 


3T062A 211 
GRO OGO 


203 

203 


•12VRTNI 
GRO 




PUR 205 
PUR 206 


H/S 203 
l*/8 203 


•3VP0 
•3VP0 












GRO 2G0 




203 


GRO 


GRD 112 


203 


•3VRTN1 




PUR 207 


H/S 203 


• 3VPO 












GRO 200 


TO CONN CKT 


203 


♦3VRTN0 



























GRO 300 




203 


•3VRTN0 


GRO 113 
GRO 11* 


203 
203 


♦3VRTN1 
♦3VRTN1 




PUR 212 
PUR 213 


l*/8 203 
H/S 203 


• 3VP1 
•3VP1 












GRO 301 




203 


♦3VRTN0 


GRO 115 


203 


♦3VRTN1 




PWR 21* 


H/S 203 


♦3VP1 


■ 










GRO 302 




203 


♦3VRTN0 


























GRO 303 




203 


•3VRTN0 


GRO 1 16 


203 


•3VRTN1 




PWR 215 


H/S 203 


•3VP1 








G 




GRO 30* 
GRO 305 




203 
203 


♦3VRTN0 
•3VRTN0 


GRO 117 
GRO 118 


203 
203 


•3VRTN1 
♦3VRTN1 




PWR 216 
PWR 217 


14/8 203 

H/S 203 


•3VP1 
♦ 3VP1 




G 






GRO 306 




203 


•3VRTN0 


GRO 2G0 
GRO 312 


2U3 
203 


GRO 
•3VRTN1 




PWR 218 
PWR 219 


1*/8 203 
H/S 203 


• 3VP1 

•3VP1 PART OF FS 1* 










GRO 307 
GRO 312 




203 
203 


♦3VRTN0 
♦3VRTN1 


GRO 313 


203 


•Mm 




I 010 


H/S 203 


SE,,S, SYMBOL(S) 7 8 










GRO 313 


' 


203 


♦3VRTN1 


GRO 31* 

GRO 315 


203 
203 


-r.HTNl 

•Mini 


TV0628 


PWR 000 


(X)l/7.(X>2/6 203 
(X)2/7.(X)2/9 


•3VPO 






















GRO 31* 




203 


♦3VRTN1 


GRO 316 


203 


•5VRIN) 






(X>3/1 














GRO 315 
GRO 316 




203 
203 


•3VRTN1 
♦3VRTN1 


GRO 317 


203 


•3VRTN1 




PWR 001 


(X)TO CONN CKT 

(X)1*/8 203 


•3VPO 




























GRO 318 


203 


•3VRTN1 




PWR 002 


(X)1«/S 203 


♦3VP0 




















GRO 319 


TO CONN CKT 203 


•3VRTN1 
















H 


























3A CENTRAL CONTROL 




H 




DUG SI2E 


ISSUE 












. 








■ 










C2 


7D 






BELL LABORATORIES 


SD-1C900-01 


BKCD 











1 


1 


1 


2 1 


3 ' 


4 t 


\ 1 


5 


1 6 


| mimu » L-. s. *. | 


12/01/77 

9 




















• 






• 








' 


f ' 









J 



. . - 



_L_1 



PART OF FS 14 

POWER 



SYMBOL NO. 9 

•12 VOLT REFERENCE 



SYMBOL NO. 10 

(SEE NOTE 210) 



(CONT) 



SYMBOL NO. U ( CONT ) 

(SEE NOTE 211) 



SYMBOL NO. 13 

(SEE NOTE 213) 



(CONT) 



DESIG 


EOPT 
LOC 


COOE 




♦ 12VREF 


10-28 


FB152 














LEAD 
DESIG 


FUNC 


TERM. 


DESTINATION 






002 
004 
OOS 










009 
010 
Oil 










012 

on 

014 










017 

210 
211 






NPAO 


I 


212 
217 
201 


TO CONN 


CRT 


PATO 

PA1 

12F046 


I 





215 
203 
214 


TO CONN 
TO CONN 
TO CONN 


CKT 
CKT 
CUT 


12F054AB 
12F054CD 
12F05'EF 





a 


206 
205 
005 


14/1 
14/2 
14/3 




12F05SA8 
12F058CF 
12F05SDE 







209 
006 
207 


14/4 
14/6 
14/5 




12F062AB 

12F062C 

12F070 







007 
209 
213 


14/8 
14/7 
TO CONN 


CKT 


J4V0AA8 
3T062B 


pwr 

PWR 
GRO 

GRO 
GRO 
GRO 


01* 
218 

OGD 

2G0 
200 
219 


TO CONN 


CKT 


3VG1028T 
5T039A 


GRO 
GRO 
GRO 


319 
219 
200 


TO CONN 
TO CONN 


CKT 
CKT 



ELEM 
1DENT 



OPT 



CP INFO 



NOTE 


TERM. 
MOO 




♦24A0 
IRPA1 

12VREF1 




12VREF1 
12VREF1 
12VREF1 




12VREF1 
12VREF1 
12VREF1 




12VREF3 
12VREF1 
12VREF1 




12VREF1 
12VREF2 
NPA 




PAT 
RPA1 
12VREF1 


202 
202 
202 


12VREF1 
12VREF1 
12VREF1 


202 
202 
202 


12VREF1 
12VREF1 
12VREF1 


202 
202 


12VREF1 
12VREF1 
12VREF1 


203 


♦2* 
♦24 

GRO 


203 
203 
203 


GRO 
GRO 
GRO 


203 


GRO 
GRO 
GRO 



LOC 









SYMBOL 


NO 


. 10 










(SEE NOTE 210) 




DESIG 




EOPT 
LOC 


COOE 




ELEM 
IDENT 


OPT 


SPARE 




02-03 


(NOTE 210) 




A 




LEAD 
DESIG 


FUNC 


TERM. 


DESTINATION 




NOTE 


TERM. 
MOO LOC 


3T054A 


GRO 
GRO 
GRO 


OGD 
2GD 
200 






203 
203 
203 




JVG0203T 


GRO 
GRD 
GRO 


319 
219 
319 






203 




3V054A 
3V054B 


PUR 
PWR 
PWR 


000 
019 
000 


(X)14/1 
(X>14/1 
14/1 




SI 





EOPT 
DESIG LOC 



SPARE 02-03 



COOE 
(NOTE 210) 



ELEM 
IDENT 



OPT 



FS INFO 



LEAO 

DESIG FUNC TERM. DESTINATION 



NOTE 



TERN 
MOO 



CP INFO — 

LOC 



3V054B PWR 019 



J_™?PJ-__N_ _:_J± 

(SEE NOTE 209) 



DESIG 
SPARE 



EOPT 
LOC 



06-03 



COOE 
(NOTE 209) 



ELEM 
IDENT 



OPT 



LEAO 
DESIG 



3T055A 



FUNC TERM. 

GRO OGD 

GRD 2G0 

GRO 200 

GRO 319 



FS INFO 

DESTINATION 



NOTE 

203 
203 
203 

203 



TERN. 
MOO 



CP INFO — 

LOC 



OESIG 
TS1 



LEAO 

DESIG 



3T0MA 



SYMBOL NO. 12 

(SEE NOTE 213) 

EOPT ELEM 

LOC COOE IDENT OPT 

10-02 (NOTE 213) A 

FS INFO - CP INFO — 

TERM. 

FUNC TERM. DESTINATION NOTE MOO LOC 

GRO nr.0 203 

GRO 000 203 

GRO 001 203 

GRO 002 203 

GRO 003 203 

GRO 004 203 

GRO 005 203 

GRO 006 203 

GRO 007 203 

GRO 008 203 

GRO 009 203 

GRD 010 203 

GRD Oil 203 

GRO 012 703 

GRO 013 203 

GRO 014 203 

GRO 015 203 

GRO 016 <03 

GRO 017 203 

GRO 018 203 

GRO 019 203 

GRO 2G0 203 

GRD 200 2C3 

GRO 201 203 







EOPT 




DESIG 


LOC 


CODE 


TS1 




10-02 


(NOTE 213) 
FS INFO 


LEAD 






OESIG 


FUNC 


TERM. 


DESTINATION 


3T062A 


GRO 


202 






GRD 


203 






GRO 


204 






GRO 


205 






GRO 


206 






GRO 


207 






GRO 


208 






GRO 


209 






GRO 


210 






GRO 


211 






GRO 


212 






GRD 


213 






GRO 


zu 






GRO 


215 






GRD 


216 






GRD 


217 






GRO 


218 






GRO 


219 





ELEM 

IDENT OPT 



NOTE 

203 
203 
203 

203 

st 

203 
203 
203 

203 
203 
203 

203 
203 
203 

203 
203 

203 



TERN 
MOO 



CP INFO — 
LOC 











SYMBOL 


NO. 13 












(SEE NOTE 213) 




DESIG 


EOPT 
LOC 


COOE 




ELEM 
IDENT 


OPT 


TS2 




10-16 


(NOTE 213) 


A 




LEAO 
DESIG 


FUNC 


TERM. 


DESTINATION 


NOTE 


TERM. 
MOO LOC 


3T062B 


GRO 
GRO 
GRO 


OGD 
000 
001 






203 
203 
203 






GRD 

GRD 
GRO 


002 
003 
004 






20* 
203 
203 


•• 




GRD 
GRD 
GRO 


005 
006 
007 






203 
203 
203 






GRO 
GRO 
GRO 


OOS 
009 
010 






203 
203 
203 






GRO 
GRO 
GRO 


Oil 
012 
013 






203 
203 
203 


■ '. 




GRO 
GRO 
GRO 


OK 
015 
016 






203 
203 
203 






GRO 
GRO 
GRO 


017 
CIS 
019 






203 
203 
203 






GRO 
GRO 
GRO 


2G0 
200 
201 






203 
203 
203 






GRO 
GRO 
GRO 


202 
203 
204 






203 
203 
203 





OESIC 
TS2 



LEAO 
OESIG 



3T0623 



EOPT 
LOC 



10-16 



FUNC TERM. 

GRO 205 

GRO 206 

GRO 207 

GRO 208 

GRO 209 

GRO 210 

GRO 211 

GRO 212 

GRO 213 

GRO 214 

GRO 215 

GRO 216 

GRO 217 

GRO 218 

GRO 219 



COOE 
(NOTE 213) 



ELEM 
IDENT 



OPT 



FS INFO 



DESTINATION 



PA"»T OF FS 14 
SYMBOL(S) 9 10 11 12 J J 



NOTE 

20* 
203 

201 

203 
203 
203 

203 
203 
203 

203 
203 
203 

203 
203 
203 



TERN 
NOD 



CP INFO - 

LOC 



-* 



V." 
■• 



3A CENTRAL CONTROL 



BELL LABORATORIES SD-1C900"01 



DWG SUE 
C2 



ISSUE 

7D 



BKCE 



12/01/77 



T 



P*1»'ED II U. S. A. I 



8 , 9 

■— - 



A 



PART OF FS 14 



POWER 



SYMBOL NO. 14 

(SEE NOTE 214) 



SYMBOL_ NJk J5 

(SEE NOTE 215) 



SYMBOL NO . _1J5_ 

(SEE NOTE 211) 



SYMBOL HO. 2! 

(SEE NOTE 212) 



DESIG 


EOPT 
LOC 


CODE 


TS1 


10-17 


(NOTE 2H) 
DESTINATION 


LEAD 

OESIG FUNC 


TERN. 


1T062C GRO 
GRO 
GRO 


OGO 
000 
001 




GRO 
GRO 
GRO 


002 
003 
004 




GRO 
GRO 
GRO 


00! 
006 
007 




GRO 
GRD 
GRO 


OOS 
009 
010 




GRD 
GRO 
GRO 


012 
OH 
OH 




GRO 
GRO 
GRD 


015 
016 
017 




GRO 
GRO 
GRO 


014 
019 
2GD 




GRO 
GRO 
GRO 


200 
201 
202 




GRO 
GRO 
GRO 


201 
204 
20S 




GRO 
GRO 
GRO 


206 
207 
205 




GRO 
GRO 
GRO 


209 
210 
211 




GRO 
GRO 
GRO 


212 
213 

214 




GRO 
GftU 
GRO 


215 
2ib 
217 


..".■' 


GRD 

GRO 

3VG1017T GRD 


214 
219 
011 




GRD 


012 





ELEM 
10ENT 



NOTE 

203 
203 

203 

203 
203 
203 

203 
203 
203 

203 
203 
203 

203 

203 
205 

203 
203 
203 

203 
203 
203 

201 
203 
203 

203 
203 
203 

203 

ioi 

203 
203 
203 

203 
203 
203 

203 
203 
203 

203 
203 



OPT 



TERM. 
MOO 



CP INFO -- 

LOC 



OESIG 

TS4 



EOPT 
LOC 



10-1* 



COOE 
(NOTE 215) 



ELEM 
I DENT 



LF.AO 

OESIG 



3T062A 



FUNC TERM. 



DESTINATION 



GRO 
GRD 
GRD 



OGD 
2GQ 
200 



GRO 319 



NOTE 

203 

203 
203 

203 



SYMBOL NO. 16 

(SEE NOTE 213) 



EOPT 

OESIG LOC COOE 

TS5 10-19 (NOTE 215) 
FS INFO 



LEAD 

OESIG FUNC TERM. DESTINATION 

3T062A GRO OGO 

GRD 2G0 

GRO 200 

GRD 319 



NOTE 

203 
203 
203 

203 



SYMBOL NO. 17 

(SEE NOTE 21 t) 



EOPT 
DESIG LOC COOE 



TS6 10-20 (NOTE 211) 
FS INFO 



LEAO 

OEilu FLiKC TtRK. OESTSNATIGK 



3T0628 GRO OGO 

GRO 2G0 

GRO 200 

GRO 319 



HOTE 
203 

S3 

203 



OPT 



FS INFO 



TERM. 
MOO 



CP INFO — 
LOC 



ELEM 

I DENT OPT 



TERM 
MOO 



CP INFO — 

LOC 



ELEH 

IOENT OPT 



CP INFO 



TERM. 
MOD LQC 



DESIG 
TS7 



EOPT 
LOC 



10-21 



CODE 
(NOTE 211) 



ELEM 
IDENT 



OPT 



FS INFO CP INFO — 

LOC 



LEAO 

OESIG FUNC TERM. DESTINATION 



3T0628 



GRO OGO 

GRO 2G0 

GRO 200 

GRD 319 



NOTE 

203 
203 
20J 

203 



SYMBOL NO. J9_ 

(SEE NOTE 209) 



TERM. 
MOO 



DESIG 
SPARE 



EOPT 
LOC 



10-24 



CODE 
(NOTE 209) 



ELEM 
IDENT 



OPT 



FS INFO 



LEAO 
OESIG 



3T062A 



3V062A 



FUNC TERM. 

GRO OGD 

GRO 2G0 

GRO 200 

GRO 319 

PUR 000 

PUR 119 



DESTINATION 



DESIG 




EOPT 
LOC 


COOE 


SPARE 




10-25 


(NOTE 209) 

FS INFO 

DESTINATION 


LEAO 
OESIG 


FUNC 


TERM. 


3T062A 


GRO 
GRD 

GRO 


OGO 
2G0 

200 




3V062A 


GRO 
PUR 
PUR 


319 

000 
119 





NOTE 

203 
203 
203 

203 
201 
201 



SYMBO L HO. 20 

(SEE NOTE 209) 



ELEM 
IDENT 



TERM. 
MOO 



CP INFO — 

LOC 



OPT 



NOTE 

201 
201 
201 

201 
201 
201 



CP INFO — 

LOC 



TERM. 
MOO 



OES! 
TSS 



EOPT 
LOC 



10-26 



LEAO 

DESIG 



1T062A 



3V062A 



FUNC TERN. 

GRD OGO 

GRO 2G0 

GRO 200 

GRO 119 

PUR 000 

PUR 119 



DESIG 
TS9 



EOPT 
LOC 



10-27 



COOE 
(NOTE 212) 



ELEH 
IDENT 



OPT 



FS INFO 



LEAO 

OESIG FUNC TERM. 

1T062A GRO OGO 

CRD 2G0 

GRO 200 

GRO 119 

TV062A PUR 000 

PUR 119 



TERN. 
MOO 



CP INFO — 

LOC 



DESTINATION NOTE 



203 
20? 

203 

203 
203 
203 



SYMBOL NO. 11 

(SEE NOTE 212) 

ELEN 
CODE IDENT OPT 

(NOTE 212) A 

FS INFO CP INFO -- 

TERM. 
DESTINATION NOTE MOO LOC 

201 
201 
201 

201 
201 
201 



PART OF FS 14 

SYHBOL(S) 14 15 16 17 IS 19 20 21 22 



T 



3A CENTRAL CONTROL 



BELL LABORATORIES SD-1C900"01 



DUG SUE 
C2 



ISSUE 

70 



m«a> ;■ u. 5. a. I 



BKCF 
12/61/77 



! « 



SYMBOL NO. 23 

•5A LUG 



DESIG 
♦5A 



EQPT 
LOC 



09-36T 



CODE 

440S5177S 



ELEM 
I DENT 



FS INFO 



LEAO 
OESIG 



5V061A 



FUMC TERM. 



PUR -5 A 



DESTINATION 

<Y)12/1,(Y>12/2 
(Y>12/3.(Y)12M 
(Y)K/25 
TO COHN CKT 



NOTE 
203 



SYMBOL NO. 24 

GOA LUG 



DESIG 
GOA 



EOPT 
LOC 



09-37T 



LEAD 

DESIG FUNC TERM. 



CODE 

S4055177S 

FS INFO 

DESTINATION 



3T05»C 



GRO GOA 



SYMBOL NO. 

>5B LUG 



ELEM 
IOENT 



NOTE 
203 

25 



DESIG 

♦58 



EOPT 
LOC 



09-3ST 



CODE 

3408517/5 



ELEM 
IDENT 



FS INFO 



LEAD 
OESIG 



FUNC TERM. 



5V061A PUR -58 
5V061B PUR .58 



DESTINATION 

H/23 

<2>12/1.<2)12/2 
(Z)12/3.(Z>12/* 
(2>T0 CONN CKT 



NOTE 



203 
203 



H 



OPT 



TERM. 
MOO 



CP INFO -- 
LOC 



OPT 



TERM. 
MOD 



CP INFO — 
LOC 



OPT 



TERM 
MOD 



CP INFO — 
LOC 



± 



PART OF FS 14 

POWER 



.SVH80L NO;, 26 

•5C LUG 



SYMBOL NO. 29 

GOD LUG 



OESIG 
«5C 



EOPT 
LOC 



09-41T 



CODE 

S40S5177S 



ELEM 
IDENT 



OPT 



FS INFO 



LEAD 
OESIG 



5V06IC 



FUNC TERM. 



PMR «5C 



DESTINATION 

(Y)12/9.(Y)12/10 
(Y)12/11,(Y>12/12 
(Y)K/2S 
TO CONN CKT 



NOTE 
203 



TERM. 

"CD 



CP INFO — 
LOC 



DESIG 

GOD 



EOPT 
LOC 



09-44T 



CODE 

S40S5177S 



ELEM 
IOENT 



OPT 



OESIG 
GOC 



EOPT 
LOC 



09-42T 



LEAD 
OESIG 



3T05SC 



FUNC TERM. 
GRO GOC 



DESIG 


EOPT 
LOC 


♦5D 




09-*3T 


IEAO 
DESIG 


FUNC 


TERM. 


..... 


.... 


..... 


SV061C 
5V0610 


PUR 
PUR 


♦50 
♦50 



SYMBOL NO. 17 

GOC LUG 

ELEM 
CODE IDENT OPT 

MMS177I 

fS INFO - — CP INFO -- 

TERM. 
DESTINATION NOTE MOO LOC 

203 

SYMBOL NO. 28 

♦50 LUG 

ELEM 
CODE IDENT OPT 

8*085 177a 

FS INFO CP INFO — 

TERM. 
DESTINATION NOTE MOO LOC 

U/26 203 

(2)12/9. (2)12/10 203 
(2)12/11.(2)12/12 
(2>T0 CONN CKT 



LEAD 

OESIG FUNC TERM. 



FS INFO 

DESTINATION 



3T054C GRO GOO 



NOTE 
203 



TERM 
MOO 



CP INFO — 
LOC 



PART OF FS 14 

SYMBOL(S) 23 24 25 26 2/ 2* 29 






T 



3A CENTRAL CONTROL 



BELL LABORATORIES 



DWG SIZE 
C2 



SD-1C900-01 



Mmrto in u. s. a. I 



ISSUE 

7D 



BKCG 

I2/0I/77 






\ 7 ' I < 9 

■ 






; 






o 



o 
<o 

o 
o 
I 

o 



I 



A_l 



PART OF APP FIG. 1 



CIRCUIT PACK 



EOPT LOC 02-01 

DESIG 3V054A.B 

COOE FC21 

OPTION 

ELEM IDENT CKT 




02-02 

TCHECKER 

FA1031 

OCT 


02-03 
SPARE 
(NOTE 210) 

CKT 


OCT OESIG 


FS/SYH 


DESIG FS/SYM 


DESIG 


A 
B 

C 



H/1 


6/1 




E 

F 









H/10 



02-08 
FA1024 




02-09 
FA1024 




02-10 
FA1024 




02-11 
FA1024 


: 


02-12 
FA1024 




02-13 
FA1024 




02-14 

3V054C.D 

FC21 


OCT 




aT 




CKT 




CKT 




CKT 




aT 




a 


DESIG 


FS/SYM 


OESIG 


FS/SYM 


OESIG 


FS/SYM 


DESIG 


FS/SYH 


DESIG 


FS/SYH 


DESIG 


FS/SYH 


OESIG 


ST3T0S00 
HTBT0S0O 


4/15 
7/18 


STBT0901 
MTBT0901 


uu 


STBT1002 
HTBT1002 


4/13 
7/16 


STBT1103 
HT8T1103 


4/12 
7/15 


STBT1204 
HTBT1204 


4/11 
7/14 


STBT1305 
MTBT1305 


4/10 
7/13 





14/2 



02-16 
FA1024 

CKT 


. 


02-17 
FA1024 

CKT 


02-U 
FA1024 

aT 




EOPT IOC 
DESIG 
COOE 
OPTION 
ELEH I0ENT 


DESIG 


FS/SYH 


1ESIG FS/SYH 


OESIG 


FS/SYH 


aT 


STBT1406 
HTBT1406 


4/9 
7/12 


STBT1507 4/1 
HT8T1507 7/11 


STBTPHPL 
HTBTPHPl 


4/5 
7/8 


A 
B 
C 























E 
F 



CIRCUIT PAa 










































EOPT LOC 


02-19 




02-20 




02-21 


02-22 


02-23 




02-24 




02-25 




02-26 




02-27 


02-2J 


02-29 


02-31 




02-32 


EOPT LGC 


DESIG 










PBCO 


PBC1 


















MCHCNTRL 


MCH21-11 


MCH10-00 






HC 87 


DESIG 


CODE 


FA1030 




FA1030 




FA1029 


FA 1029 


FA1046 




FA1033 




FA1032 




FC202 




FA1037 


FA1036 


FA1035 


FA1023 




FA1022 


COOE 
OPTION 


OPTION 
ELEH IDENT 


aT 




aT 




aT 


aT 


aT 




ttT 




ttT 




aT 




ttT 


aT 


ttT 


ar 




ttT 


ELEH IOENT 


aT 


OESIG 


FS/SYM 


OESIG 


FS/SYM 


DESIG FS/SYH 


OESIG FS/SYH 


OESJG 


FS/SYM 


DESIG 


FS/SYM 


OESIG 


FS/SYM 


OESIG 


FS/SYH 


OESIG FS/SYM 


DESIG FS/SYH 


OESIG FS/SYH 


OESIG 


FS/SYH 


OESIG FS/SYH 


ttT 


A 


STBT1816 


4/7 


STBT1917 


4/6 


4/1 


4/3 


DSR 


4/2 


PT.TC 


J/4 


HRFLOG1C 


7/19 


TRNSFINT 


_5«^— 


9/4 


9/2 


9/3 


HC B8 


1/6 


1/1 


A 

B 
C 


E 
F 


B 


HT8T1816 


7/10 


MT8T1917 


7/9 






HISCDECE 


1/10 


C.TA.LOG 


7/3 


BACK. MSB 


6/4 


SSPTRNSF 


7/21 








10 CHCHK 


6/5 




C 


HISCDECC 


1/12 


mSCDECO 


1/14 














ADRPTPRO 


4/4 












REG.SEL 


7/2 




D 

E 

F 


SPR18.16 


5/6 


SPR19 17 


5/5 














INTRPLOG 


5/3 



















CIRCUIT PAa 



EOPT LOC 02-33 


02-34 


02-35 




02-36 


02-37 


02-38 


02-39 


02-40 


02-41 


02-42 


02-43 


02-44 




06-01 




COPT LOC 


DESIG HC B3 


HC 82 


MC B1 




MPO.O 


HP1.0 


HP2.0 


HP3.0 


HP4.0 


HP5.0 


HP6.0 


HP7.0 


3V054E.F 




3V058A.B 




OESIG 


COOE FA? 01 J 


FA1017 


FA1016 




(NOTE 216) 


(NOTE 216) 


(NOTE 216) 


(NOTE 216) 


(NOTE 216) 


(NOTE 216) 


(NOTE 216) 


(NOTE 216) 


FC21 




FC21 




COOE 
OPTION 


OPTION 

ELEH IDENT CKT 


act 


aT 




ar 


at ■' 


ttT 


<* T 


aT 


ttT 


CKT 


aT 


ttT 




aT 




ELEH IOENT 


aT OESIG FS/SYH 


DESIG FS/SYM 


DESIG 


FS/SYH 


DESIG FS/SYH 


DESIG FS/SYH 


OESIG Fi/SYH 


OESIG FS/SYH 


DESIG FS/SYH 


OESIG FS/SYH 


DESIG FS/SYH 


DESIG FS/SYH 


OESIG 


FS/SYH 


DEs:a 


FS/SYH 


CKT 


A 1/1 
8 

C 



1/2 




1/3 


12/8 


12/6 


12/4 


12/2 


12/16 


12/14 


12/12 


12/10 




14/3 




14/4 


A 
■ 
C 



E 

F 




• 








■ • ' . 













*- 








6 
F 



CIRCUIT PAtt 

EOPT LOC 06-02 

OESIG TV058D.E 

COOE FC21 

OPTION 

ELEH IDENT ttT 



ttT 

A 
B 

C 


E 

F 



OESIG 





06-03 
SPARE 
<NOTE 209) 




06-04 

F CHECKER 
FA1031 




06-06 
FA1034 




06-09 
FA1010 




06-10 
FA1010 





06-11 
FA1010 




06-12 
FA101O 


- 


CKT 




CKT 




ttT 




ttT 




ttT 




aT 







FS/SYH 


OESIG 


FS/SYH 


OESIG 


FS/SYH 


OESIG 


FS/SYH 


DESIG 


FS/SYH 


DESIG 


FS/SYH 


DESIG 


FS/SYH 


OESIG 


14/5 




14/11 




6/2 


CPANITRF 
HTHESLGC 
SSPINTRF 
HISCOECB 


7/1 
7/7 
7/22 
1/9 


GR8T0800 
SPR08.00 


3/9 
5/14 


GRBT0901 
SPR09.31 


3/8 
5/13 


GR8T1002 
SPR10.02 


3/7 
5/12 


GRBT1103 

SPR11.03 



06-13 
FA1010 



06-14 
FA1010 



06-16 
FA1010 



aT 



aT 



aT 



FS/SYM OESIG 



FS/SYH OESIG 



FS/SYH OESIG 



06-17 06-18 

FA1010 FA1010 

aT «t 

FS/SYH OESIG FS/SYH OESIG FS/SYH ttT 



EOPT LOC 
DESIG 
COOE 
OPTION 
ELEH IDENT 



3/6 
5/11 



GRBT1204 
SPR12.04 



3/5 

5/10 



GRBT1305 
SPR13.03 



3/4 
5/9 



GRBT1406 
SPR14.06 



3/3 
5/8 



GRBT1507 
SPR15.07 



3/2 
5/7 



GRBTPHPC 
SPRPH.PL 



3/1 
5/4 



HISttT 
0ISEN8P0 



7/6 
7/20 



C 


E 
F 
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PART OF APP FIG. 1 



CIRCUIT PACK 



EOPT LOC 
DESIG 
CODE 
OPTION 
ELEH 1DENT 

OCT 



06-19 
HC 85 
FA1020 



DESIG 





06-20 






FA1026 




CKT 


CUT 




FS/SYH 


OESIG 


FS/ 


1/7 


DHLHATCH 


2/9 




GBP CHECK 


6/3 



06-21 

DHI.11916 
FA1013 


06-22 

DNI1150S 
FA1012 


06-23 
DHL1RPHG 

FA1015 




06-2* 
DHL 10700 
FA1012 


CKT 


CKT 


CKT 




a 


DESIG FS/SYH 


DESIG FS/SYH 


DESIG 


FS/SYH 


DESIG 


2/6 


2/7 




2/5 





06-25 

DM101 508 
FA1012 



06-26 

DHLORPLG 

FA1015 



06-27 

DHL00700 

FA1012 



CKT CKT 

FS/SYH OESIG FS/SYH DESIG FS/SYH DESIG 
2/3 2/1 



2/8 



06-2J 
DHL01916 

FA10H 



06-29 

OCT OCT CKT 

FS/SYH OESIG FS/SYH DESIG 



2/* 



2/2 



CRTS OSC 
TTHO 

lorin 



06-31 

CLOCK 
FA1025 



06-32 
HC 8* 



CKT CKT 

FS/SYH DESIG FS/SYH DESIG FS/SYH 

S/1 1/3 1/* 

S/2 

1/5 



EOPT LOC 
DESIG 
CODE 
OPTION 
ELEH IOENT 

CRT 

A 
8 

C 
D 

E 
F 



CIRCUIT PACK 

EOPT LOC 06-33 

DESIG FOE CODER 

CODE FA1011 

OPTION 

ELEH IOENT CKT 



CKT 

A 

8 
C 


E 
F 



OESIG 





06-3* 
TOE CODER 
FA10*5 




06-35 
HC 36 
FA1021 






06-36 
HP0.1 
(NOTE 216) 




06-37 
HP1.1 
(NOTE 216) 


06-3S 
HP2.1 
(NOTE 216) 




06-39 
HP3.1 
(NOTE 216) 




06-*0 
HP*.1 
(NOTE 216) 




0*-*1 
HP5.1 
(NOTE 216) 




06-*2 
(-•6.1 
(NOTE 216) 




06-*3 
HP7.1 
(NOTE 216) 




06-** 

JV058C.F 

FC21 


10-0 
FC21* 




CKT 






CKT 




CKT 




CKT 


OCT 




CKT 




CKT 




CKT 






CKT 




CKT 




CKT 




FS/SYH 


OESIG 


FS/SYH 


DESIG 




FS/SYH 


OESIG 


FS/SYH 


OESIG FS/SYH 


DESIG 


FS/SYH 


OESIG 


FS/SYH 


OESIG 


FS/SYH 


DESIG 


FS/SYH 


DESIG 




FS/SYH 


OESIG 


FS/SYH 


OESIG FS/SYH 


DESK 


1/13 




1/11 






1/5 




12/7 


12/5 




12/3 




12/1 




12/15 




12/13 






12/11 




12/9 


MM 





CKT 



1*/7 



EOPT LOC 
OESIG 
CODE 
OPTION 
ELEH IOENT 



FS/SYH CKT 



A 
S 
C 


F 



CIRCUIT PACK 



EOPT LOC 


10-02 


DESIG 


TS1 


CODE 


(NOTE 213) 


OPTION 




ELEH IOENT 


OCT 


CKT 


OESIG 


A 




B 

c 
o 




* 





H/12 



10-03 
1OS0O 
FA1038 



10-0* 
10000 
FA1039 



IO00SCA 
FC201 



10-06 

IOO0SCB 

FC201 



10-16 

TS2 

(NOTE 213) 



'0-17 

TS3 

(NOTE 21*) 



10-11 

TS* 

(NOTE 215) 



10-19 

TS5 

(NOTE 215) 



10-20 

TS6 

(NOTE 211) 



10-21 

TS7 

(NOTE 211) 



10-22 10-23 

FA102B FA1027 

OCT CKT CKT OCT CKT CKT CKT CKT CKT CKT CKT CKT 

FS/SYH DESIG FS/SYH OESIG FS/SYH OESIG FS/SYH DESIG FS/SYH DESIG FS/SYH OESIG FS/SYH DESIG FS/SYH OESIG FS/SYH OESIG FS/SYH DESIG FS/SYH OESIG FS/SYH OESIG 



10/1 



10/2 



10/3 



10/* 



H/13 



1*/1* 



H/15 



K/16 



K/17 



1*/1» 0BHL1910 7/* 
ERHLI910 5/1 



0309-00 
E409-00 



EOPT LOC 
OESIG 
CODE 
OPTION 
ELEH IOENT 



FS/SYH CKT 

7/5 A 

5/2 B 

C 


E 
F 






CO 



o 
o 
o 



I 
ri 



CIRCUIT PACK 


10-25 

SPARE 
(NOTE 209) 

CKT 




10-26 

TSS 

(NOTE 212) 

CKT 




10-27 

TS9 

(NOTE 212) 

CKT 


10-2* 
♦12VREF 

FBI 52 


CKT 




10-29 

3V062A.B 

FC21 

CKT 






EOPT LOC 
DESIG 
CODE 
OPTION 
ELEH IOENT 


10-2* 
SPARE 
(NOTE 209) 

CKT 


EOPT LOC 
DESIG 
CODE 
OPTION 
ELEH IDENT 


CKT 


OESIG 


FS/SYH OESIG 


FS/SYH 


OESIG 


FS/SYH 


DESIG 




FS/SYH OESIG 




FS/SYH 


OESIG 


FS/SYH 


CKT 


A 
B 

C 


E 
F 




H/19 


H/20 




H/21 






14/22 




1*/9 




14/8 


A 
B 


. 














• 


■ 






C 



E 
F 
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CIRCUIT PACK 














EQPT LOC 
OESIG 
COOE 
OPTION 
ELEN IDENT 


02-05 

STBT2116 

FA10*0 

CKT 




02-06 
STBT2722 

FA1040 

CKT 




02-07 

STBTPH28 

FA10*0 

CKT 




EQPT LOC 
OESIG 
COOE 
OPTION 
ELEH IDENT 


CKT 


DESIG 


FS/SYN 


OESIG 


FS/SYN 


DESIG 


FS/SYN 


CKT 


A 
S 
C 






11/3 




11/2 




11/1 


A 
8 
C 
D 


E 

F 














E 
F 



CIRCUIT PACK 
















EOPT LOC 10-07 

DESIG I0S01 

CODE FA103S 

OPTION 

ELEN IDENT CKT 




10-08 
1 0001 
FA1039 

CKT 


10-09 

I001SCA 

FC201 

CKT 




10-10 

I001SC8 

FC201 

CKT 




EQPT LOC 
OESIG 
CODE 
OPTION 
ELEN IDENT 


CKT OESIG 


FS/SYN 


OESIG FS/SYN 


OESIG 


FS/SYN 


DESIG 


FS/SYN 


CKT 


A 
8 

C 



10/5 


10/6 




10/7 
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A 
B 

C 



E 

F 
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F 
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EQPT LOC 10-11 

OESIG IOS02 

COOE FA103S 

OPTION 

ELEN IDENT CKT 


10-12 
10002 
FA1039 

CKT 


10-13 

I002SCA 

FC201 

CKT 


■ 


10-1* 

I002SCB 

FC201 

CKT 




EOPT LOC 

OESIG 

COOE 

OPTION 
ELEH IDENT 


CKT DESIG FS/SYK 


DESIG FS/SYN 


DESIG 


FS/SYN 
10/11 


DESIG 


FS/SYN 
10/12 


CKT 


A 10/9 
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C 




10/10 
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8 
C 
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EQPT LOC 02-0* 
OESIG PROT03 
COOE FB6 

OPTION 

ELEN 10ENT CKT 


06-05 

PROTOO 

FB6 

CKT 


06-07 

PR0T01 

F86 

CKT 


06-01 

PROT02 

FB6 

OCT 


EOPT LOC 
OESIG 

OPTION 
ELEH IOENT 


CKT OESIG FS/SYN 


OESIG FS/SYN 


OESIG FS/SYN 


DESIG FS/SYH 


CKT 


A 13/* 
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13/3 


A 
B 
C 
D 


E 
F 








E 
f 



* - 



to 
o 



o 

o 

o 



3A CENTRAL CONTROL 



BELL TELEPHONE LABORATORIES I """rV" 

UCOWWATEO I C2 



ISSUE 

6D 



SD-1C900-01-C3 






IP-: 



I 11 
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Mi 

v- 
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CIRCUIT N(8TES: 



101. 



102. 



103. 



OESIG 


FUSE 
AMP 


POTENTIAL 


tm per 


+24V0AA8 


1-1/3 


+24 


APP FIG. 1 


+24V0AA9 


1-1/3 


+24 


APP FIG. 1 










BATTERY SYMB0L V0LTAGE RANGE 
+24 20.75-26.25 











PR0VIOE 


FEATURE 0R 0PTI0N 


APP 
F13 


APP 
0R 
URG 


QUANTITY 


3A CENTRAL CONTROL CKT 


1 




1 PER CKT 


EXPANDED MAIN MEMORY INTERFACE, 
EXPANDS 18 BIT STORE DATA 
BUS TO 26 DATA BITS 


2 




GROWTH I/O 
MAIN CHANNEL 


CHANNEL 01 


5 




CHANNEL 02 


4 




PROTECTION CKT FOR DUPLEX OPERATE 


5 




POWER WIRING FOR 

MICROPROGRAM STORE 

CIRCUIT PACKS 


512 WORDS 

PER BOARD 




E 




1024 WORDS 
PER BOARD 




Y 




POWER WIRING FOR 
4 TO 6 AMP POWER 
CONVERTER CHANGE 


4 AMP CONVERTER 
J87389F (AB) 




X 




8 AMP CONVERTER 
J87J89P (A19) 




W 




..' . .. 


• - 







REC3R0 0F Figures, wiring and apparatus changes 


CHANGED 

0N 

ISSUc 


IF J0B 
RECORDS 

00 N0T 
SPECIFY 


THIS 

0PTI0N 
WAS 

FURN 


SEE 
N0TE 


USE IN CIRCUIT 


STO 


A&M 


MD 


60 


Z OR Y 


z 




Y 


Z 




7D 


X OR W 


X 




W 
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EQUIPMENT NOTES: 

201. UNLESS OTHERWISE SPECIFIED, IF A NET HAS A TOTAL NET 
WRING DISTANCE GREATER THAN 7.0 INCHES, NET SEGMENTS 
WITH A WIRING DISTANCE GREATER THAN 6.0 INCHES SHALL 
REQUIRE 30 GAUGE SEMIAUTOMATICAUY INSTALLED TWISTED 
PAIR, D2 0R D4-TYPE WIRING WHICH TERMINATES ON 
COAXIAL TERMINATING FIELD TERMINALS |9R DIRECTLY ON 
THE APPARATUS. ALL 0THER NET SEGMENTS SHALL BE 30 
GAUGE AUTOMATICALLY INSTALLED D4-TYPE WIRING. (SEE 
NOTES 204, 205, 206, 207). 

202. ALL CONNECTIONS BETWEEN TERMINALS IN THIS NET SHALL 
BE 30 GAUGE AUTOMATICALLY INSTALLED 04-TYPE WIRING. 

203. WIRING SHALL BE PRINTED WIRING PLANES LOCATED IN 
MULTILAYER PRINTED WIRING BOARD, E0-4CO18-01. 
PRINTED WIRING NETS 3T054A ANO 3T058B SHALL CONTAIN 
A 30 GAUGE, AUTOMATICALLY INSTALLED WIRE TO TERMINAL 
219 OF EACH FB6 CIRCUIT PACK. ALL 3V POWER NETS 
SHALL CONTAIN A 30 GAUGE, AUTOMATICALLY INSTALLED 
WIRE TO IT'S RESPECTIVE SENSE TERMINAL (509 OR 010) 
OF EACH FC21 CIRCUIT PACK. 

204. THE TWO TERMINALS TO BE CONNECTED ARE SUCH THAT BOTH 
TERMINALS HAVE ADJACENT GROUNO TERMINALS. THE RE- 
SULTING SIGNAL-GROUNO TWISTED PAIR (TG) IS TO BE 
CONNECTED AS FOLLOWS: 

SIGNAL _ TWISTED _ GROUND 

PAIR A (WHITE) 




205. 



APPARATUS APPARATUS - 

THE ADJACENT GROUND TERMINALS ARE CONNECTED TO GROUND 
VIA THE CIRCUIT PACK 0R A 50 GAUGE MACHINE WRAPPED 
WIRE FROM CIRCUIT PACK GROUNO ON THE CORRESPONDING 
CIRCUIT PACK HALF. 

THE TWO TERMINALS TO BE CONNECTED ARE SUCH THAT 
NEITHER TERMINAL HAS AN ADJACENT GROUNO. THE 
RESULTING SIGNAL-GROUNO TWISTED PAIR (TG) IS TO BE 
CONNECTED AS FOLLOWS: 

_ 30 GAUGE 
TWISTED PAIR 



SIGNAL 



GROUNO 
(WHITE) 




AfWRAT 
• 30 GAUGE MACHINE WRAPPED WIRE 
THE AOJACENT COAXIAL TERMINATION FIELO GROUNO 
TERMINALS ARE CONNECTED TO GROUNO VIA THE MULTILAYER 
PRINTED WIRING BOARD. 



206. THE TWO TERMINALS TO bE CONNECTED ARE SUCH THAT ONE 
HAS AN ADJACENT GROUND ANO THE SECBNO DOES NOT. THE 
RESULTING SIGNAL-GROUNO TWISTED PAIR (TG) IS TB BE 
CONNECTED AS FOLLOWS'. 



GROUNO 
(WHITE) 




B0APO CTF 
30 GAUGE MACHINE 
WRAPPED WIRE 



APPARATUS 



APPARATUS 



THE AOJACENT CTF GROUNO TERMINAL IS CONNECTED TO 
GROUND VIA THE MULTILAYER PRINTED WIRING BOARD. THE 
ADJACENT APPARATUS GROUNO TERMINAL IS CONNECTEO TO 
GROUNO VIA THE CIRCUIT PACK OR A 30 GAUGE MACHINE 
WRAPPED WIRE FROM CIRCUIT PACK GROUNO ON THE CORRE- 
SPONDING CIRCUIT PACK HALF. 

207. WHEREVER POSSIBLE APPARATUS TERMINALS (SIGNAL) LO- 
CATED IN THE UPPER HALF OF THE CIRCUIT PACK CONNECTOR 
SHALL UTILIZE THE UPPER COAXIAL TERMINATION FIELDS 
ANO APPARATUS TERMINALS (SIGNAL) LOCATED IN THE 
LOWER HALF OF THE CIRCUIT CONNECTOR SHALL UTILIZE 
THE LOWER COAXIAL TERMINATION FIELDS. PREFERRED 
COAXIAL TERMINATION FIELD POSITIONS (TO PICK UP 
AOJACENT GROUNDS) ARE IN ORDER OF PREFERENCE*. 

A) DIRECTLY ABOVE OR BELOW THE CONNECTOR POSITION. 
8) TWO POSITIONS IN THE OIRECTION OF THE SECONO 

TERMINAL, 
C) ONE POSITION IN THE OPPOSITE OIRECTION FROM 
THE SECONO TERMINAL. 

PREFERRED CTF POSITIONS 
FOR TERMINATING TWISTED PAIR 



LTD DDDD 




210. CIRCUIT PACK POSITION 02-05 SHALL BE RESERVED FOR AN 
FB6 CIRCUIT PACK. TERMINALS 200, 319. OGO ANO 2G0 
ARE GROUNDED VIA THE MULTILAYER PRINTED WIRING B0ARO„ 
TERMINALS 000 AND 019 ARE CONNECTED TO POWER (+3) VIA 
MULTILAYER PRINTED WIRING BOARD. SEE POWER DISTRIBU- 
TION TABLE. 

211. CIRCUIT PACK POSITIONS 10-20 ANO 10-21 SHALL BE USED 
AS TERMINAL STRIPS FOR CABLING TO THE 3A CC CONTROL 
PANEL. NO CIRCUIT PACK SHALL BE MOUNTED IN EITHER 
OF THESE POSITIONS. TERMINALS 200, 319, OGO AND 2G0 
ARE CONNECTED TO GROUNO VIA THE MULTILAYER PRINTED 
WIRINb BOARD. SEE POWER DISTRIBUTION TABLES. 

212. CIRCUIT PACK POSITIONS 10-26 ANO 10-27 SHALL BE USED 
AS TERMINAL STRIPS FOR 5A CC TEST SET. N0 CIRCUIT 
PACK SHALL BE MOUNTED IN EITHER OF THESE POSITIONS. 
TERMINALS 200, 319, OGO ANO 2G0 ARE CONNECTEO TO 
GROUNO VIA THE MULTILAYER PRINTED WIRING BOARD. 
TERMINALS 000 ANO 119 ARE CONNECTED TO POWER (*3) VIA 
THE MULTILAYER PRINTED WIRING B0ARO. SEE POWER 
DISTRIBUTION TABLES ANO NOTE 315.. 

215. CIRCUIT PACK POSITIONS 10-02 AND 10-16 SHALL BE USED 
AS TERMINAL STRIPS FOR I/O MAIN CHANNELS AND 2 RE- 
SPECTIVELY. N0 CIRCUIT PACK SHALL BE MOUNTED IN 
EITHER OF THESE POSITIONS. TERMINALS 000-119, 200-219 
OGO ANO 2GD ARE CONNECTED TO GROUNO VIA THE MULTI- 
LAYER PRINTED WIRING 80ARO. SEE POWEP DISTRIBUTION 
TABLES. 

214. CISCUrr PACK POSITION 10-17 SHALL BE USED AS A TER- 
MINAL STRIP FOR CABLING TO THE SYSTEMS STATUS, TTYC, 
TTJC AND I/O CIRCUITS. NO CIRCUIT PACK SHALL BE 
MflJNTED IN THIS POSITION. TERMINALS 000-010, 012-019 
200-219, OGO AND 2G0 ARE CONNECTED TO GROUND VIA THE 
MULTILA\£R PRINTED WIRING BOARD (HLPW8). SEE POWER 
DISTRIBUTION TABLES. /.«*«* 

215. CIRCUIT PACK POSITIONS 10-18 ANO 10-19 ARE USED AS 
TERMINAL STRIPS FOR CABLING TO THE FIELO DIAGNOSTIC 
TEST SET. NO CIRCUIT PACK SHALL BE MOUNTED IN 
EITHER OF THESE POSITIONS. TERMINALS 200.519.OGD 
AND 2G0 ARE CONNECTED TO GROUNO VIA THE MLPWb! 

SEE POWER DISTRIBUTION TA8LES. 

216. THESE POSITIONS ARE RESERVED FOR MICROSTORE CIRCUIT 
PACKS WHICH MAY BE EqUTPPED AT THE FRAME LEVEL. 
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PREFERRED CTF POSITIONS 
FOR TERMINATING TWISTED PAIR 

2C3. TERMINALS 1C0-118 AND 301-319 ARE GROUNDED VIA THE 
MULTILAYER PRINTER WIRING BOARD GROUNO PLANES ANO 
ARE PART OF AN 82-PIN (947C) CONNECTOR WHICH ARE 
NOT USED 8Y THE 42-PIN (946B) CONNECTOR WHICH HATES 
WITH IT. THESE TERMINALS ARE USED FOR TWISTED PAIR 
GROUNO TERMINATIONS WHERE REQUIRED. SEE POWER 
DISTRIBUTION TABLES. 

209. CIRCUIT PACK CAN BE MOUNTED IN THIS POSITION. TER- 
MINALS 200, 319, OGO ANO 2G0 ARE CONNECTEO TO GROUNO 
VIA THE MULTILAYER PRINTED WIRING BOARD. TERMINALS 
000 ANO 119 ARE CONNECTEO TO POWER (*3) VIA THE 
MULTILAYER PRINTED WIRING BOARD FOR POSITIONS 02-23. 
10-24 ANO 10-25 ONLY. SEE POWER DISTRIBUTION 
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POSITION 


512 WCRO CP 


1024 WCRO CP 


PROVIDES WORDS 


02-36,06-36 


0-511 


» 


02-37,06-37 


512-1025 


0-1025 


02-38,06-38 


1024-1535 


_ 


02-39,06-39 


1536-2047 


1024-2047 


02-40, 06- 4C 


20<t3-2559 


_ 


02-41,06-41 


2560-3071 


2048-3071 


02-42,06-42 


3072-3583 


.. 


02-43,06-45 


3584-4095 


5072-4095 
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INFORMATION NOTES: 

3C1. UNLESS OTHERWISE SPECIFIED: 

VALUES PRECEDED BY THE SYMB0L *(PLUS) 0R-(MINUS) ARE IN VOLTS. 

302 THE FOLLOWING SYMBOLS ARE USED WITHIN THE COMI'OSIIE DIAGRAMS 
' TO ABBREVIATE THE DESCRIPTION OF THE LOGIC FUNCTIONS DESCRIBED. 



SYMBOL 



FUNCTION 



NAN.0 GATE 



(A) 



±o 



TRUTH TABLE 


A.B 


c 


00 


1 


01 


1 


10 


1 


11 






SYMBOL 
(H) GATING SYMBOL 



(DATA) 



FUjjClLQtj 
DATA 



(3) 



=E> 



(C) 



(D) 






(E) 



(F) 



O- 



"AND" FUNCTION WITH 
RESULT COMPLEMENTED 
(A ONE IS HIGH SIGNAL 
LEVEL ON GATE INPUT) 



COLLECTOR TIE POINT (A ONE 
I-: HIGH SIGNAL LEVEL AT 
COLLECTOR TIE) 



"OR" FUNCTION WITH RESULT 
COMPLEMENTED (A ONE IS LOW 
SIGNAL LEVEL AT GATE INPUT) 



"OR" FUNCTION AT A 
COLLECTOR TIE POINT (A 
ONE IS LOW SIGNAL LEVEL 
AT COLLECTOR TIE) 




SIGNAL LEVEL 
IS HIGH ACTIVE 



GATEC DATA 

(SEE NOTE 2) 

(DATA IS LOW WHEN) 

EQUAL TO A "OI.E") 



DATA 



(J) CLEAR AND GATE SYMBOL 
(DATA) 



A.B 




GATED DATA 
("ONE" IS LOW ACTIVE) 



-o-„ 



COMMON 
CLEAR 
(TO BITS 0-n) SEE NOTE 3 
(CLEAR IS LOW ACTIVE) 



DATA 



(K) DUAL RAIL GATE SYMBOL 
(DATA) 



■(G) 



4 GATES DELAYS 



(SEE NOTE 1 ) 



o- 



(UNLESS EXPLICITLY STATED ONLY LOGIC POLARITIES 
ARE PRESERVED AND THEIR GATE DELAYS ARE NOT SHOWN) 




£H> 





o_l 



SEE NOTE 4 

(SET IS LOW ACTIVE 

CLEAR IS LOW ACTIVE) 



notes: 

1. THIS DELAY ELEMENT SYMBOL IS USEO ONLY IN FS 4 WHERE 
EXPLICIT DELAYS ARE REQUIRED FOR MAIN STORE BUS 
TIMING. 

2. THE GATING SYMBOL IS USED TO INDICATE A PARALLEL 
GATING PATH ENABLE FUNCTDN. IT IS TYPICALLY USED 
TO GATE FKM A SOURCE REGISTER TO THE GB WITH THE 
FKOH-FIELD DECOOER PROVIDING IHE CONTROL SIGNAL 
(SEE SHEET B3GB FOR A DETAIL DESCRIPTION). 

3. THE CLEAR AND GATE SYMBOL IS USEO TO INDICATE A 
SIMULTANEOUSLY CLEAR AND GATE TO A REGISTER ON A 
PARALLEL INPUT BASIS. IT IS TYPICALLY USED TO GATE 
THE G8 TO A DESTINATION REGISTER WITH THE T8-FIEL0 
DECOOER PROVIDING THE CONTROL SIGNAL (SEE SHEET B3GB 
FOR A DETAIL DESCRIPTION). 

4. THE DUAL RAIL SATE SYMBOL IS USED TO INDICATE A 
DUAL RAIL GATING OPERATION INTO A REGISTER ON A 
PARALLEL BASIS. IN DUAL RAIL GATING THE INDIVIDUAL 
BITS OF A REGISTER (l.«. 8ITS 0-n GET IttOIVIDUAL 
SET ANO CLEAR INPUT SIGNALS. NOTE IHAT FOR THE 
CLEAR ANO GATE OPERATION ALL BITS OF THE REGISTER 
(l.«. BITS 0-n) ARE FIRST CLEARED BEFORE THEY 

ARE GATED INTO. THEREFORE THE OUAL RAIL GATIKG 
OPERATION IS TYPICALLY USEO FOR THOSE REGISTERS 
THAT CANNOT HAVE THEIR CONTENTS PASSED THROUGH 
A TRANSIENT STATE IN THE PROCESS OF GATING TO THEM. 
THE MMS REGISTER OESCRIBED ON SHEET B4G8 IS SUCH 
A REG'STER. THE SS ANO THE IS REGISTERS ALSO CANNOT 
PASS THROUGH A TRAMSI5NT STATE WHEN GATING TO 
THEM. FOR THESE HJO REGISTERS AN ALTERNATE 
TECHNIQUE TO DUAL KAIL GATING IS USEO (SEE SHEET 85GE 
FOR DETAILS). 
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information notes: (CONT) 

302. (CONT) 



A LOU LEVEL SIGNAL 

/r WILL SET OR CLEAR 

/ \ R-S FLIP-FLOP 

/ \ RESPECTIVELY 



CD 



S c 
1 



TT 




"1" "0" 

R-S FLIP-FLOP 



THIS LOGIC IS 
TYPICAL CONTAINED 
WITH A TWO BIT REGISTER 
DEVICE (SEE SHT.BJGB) 



(R) 



© 



r 




1 






EXCLUSIVE "OR" FUNCTION 



CM) 



(N) 



s T °C 



tt 



T D 
1 



TT 




•T "0" 

GATED DELAY FLIP-FLOP 



(S) 



1L11 



s c 

1 



(T) 



JLvllL 



T D 
1 



T D 
1 



GATED DELAY FLIP-FLOP 
AS A BINARY CELL 



SAME AS SYt«OL (L) EXCEPT WITH MULTIPLE 
INPUTS TO THE SET AND CLEAR INPUTS. 
AN "OR" FUNCTION IS PERFORMED ON THE MULTIPLE 
INPUTS TO THE SET AHO CLEAR INPUTS RESPECTIVELY. 

THAT IS, ANY ONE OF THE INPUTS LOW ACTIVE 
TO THE SET Si.OE WILL SET THE Fttr-fLO». 
SIHILARLY FOR THE CLEAR INPUT. 



SAME AS SYMBOL (M) EXCEPT WITH MULTIPLE 
INPUTS TO THE T ANO INPUTS. AN "ANO" FUNCTION 
IS PERFORMED ON THE WJLTIPLE INPUTS TO 
THE T AND D INPUTS RESPECTIVELY. THAT IS, 
ALL INPUTS TO THE T INPUT HuST bE HIGH 
ACTWE BEFORE THE DATA ON THE INPUT WILL 
BE STROBED ON THE FLIP-FLOP. SIKILARLY ALL 
D INPUTS MUST BE HIGH ACTIVE BEFORE A ONE 
IS STROBED INTO THE FLIP-FLOP. 



(P) 



J_L 



CI C B 




GENERAL PURPOSE TRANSLATOR 



■ *■ o 
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INFORMATION N0TE5: (CONT) 

505. COMPOSITE DlAGRAH DRAWING CONVENTIONS 



B 



EXAMPLE FROM FS 1 (SEE SHEET 81 GF) 



CIRCUIT PACK BOUNDARY 



SYMBOL NUMBER 
ASSIGNED IN THE 
INTERCONNECTION 
ANO FLOW DIAGRAM 



CIRCUIT PACK LOCATION - 




INDICATES THERE ARE 
THREE PARTS TO THIS 
SYMBOL 



INDICATES THAT ONLY 

PART OF FA1018 IS SHOWN — 

IN THE SYMBOi. (SEE NOTE 1) 



KhR REGISTER 



C.G 



JuC 



IMPLIES THAT 
BITS 1-5 ARE 
GATED TO VIA 
A COMMON SIGNAL 



TTT 



RAR 



(11-00) 




\ 

IME A 



g 



IMPLIES THAT 
ACCESS TO ALL BITS 
OF THE RAR IS THE 
SAME 



NAME 

OF 

REGISTER 



"SYMBOL NO. 1 
►02-55 
►PART OF 2 OF 5 
P/0 FA1018 



RARB(11-00)1 



TERMINAL MODIFIER (TERM MOO.) 
(NAME USED ON CIRCUIT PACK 
TO IDENTIFY TERMINAL PIN) 



I 
^-NE 



GB(PH, PL, 15-00)0 



NETNAME 

(NAME USED FOR 

BACKPLANE WIRING 

NET) 



J 



RAR(11-00)1 



r> NETNAME 

(NAME USED FOR BACKPLANE 
WIRING NET) 



NOTES: 



EXWLEFROM FS 5 (SEESHEETB5 3A) 



GENERAL REGISTERS 



G8.AI0 
GB.BIO 



SOME CIRCUITS ARE TOTALLY CONTAINED WITHIN ONE 
SYMBOL AND OTHER CIRCUIT PACKS ARE PARTITIONED 
ACROSS A NUMBER OF CIRCUIT PACKS. 

SINCE TV.E GOiEML REGISTERS *.RE SIT SLIC5D, THE 
INDIVIDUAL BITS OF THE REGISTERS ARE ACTUALLY ON 
SEPARATE CIRCUIT PACKS WHICH ARE INDICATED BY THE 
DESCRIPTION "INCLUDES SYMBOL NO. 1-9". THE PSEUDO 
CIRCUIT BOUNDARY THEREFORE REPRESENTS THE BOUNDARY 
BETWEEN THE CIRCUIT PACKS ANO THE BACKPLANE ON A 
FUNCTIONAL BASIS INSTEAO OF AN INDIVIDUAL CIRCUIT 
PACK BASIS. 









I 












C.G 


•— GBXRO 








.i II 




NAME OF REGISTER — 


PH 


PL 





RO 



- KOXGB 



1 



PH PL 



C.G 

n 



■G8XR17 



I 

I 

I 

R15 



G « R15XG8 



INCLUDES SYM NO. 1-9 



PSEUDO CIRCUIT 
'PACK BOUNDARY (SEE NOTE 2) 
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INFORMATION NOTES: (CONT) 

5M. COMPOSITE DIAGRAM TIMING CONVEMTIONS 



-m. 



B 



h*- HICROCYCLE T -*H» MICROCYCLE T+1 -*\ 
TO | PI | P2 | PJ | TO | PI | P2 | PJ | 



B 



NORMAL 

TIMING 
DIAGRAM 



TIMING 

OIAGRAM 

SHOWING 

AREAS OF TIMING 

UNCERTAINTY 



*T 

\sw i — ■#& 



TIMING 

OIAGRAM 

SHOWING AREAS 

OF TIMING 

UNCERTAINTY ANO 

SIGNAL POLARITIES 






-SIGNAL A IS ACTIVE DURING THE INTERVAL 



A.B 



AT CLOCK PHASE PI, A ANO I ARE "AND" TOGETHER 
TO GIVE SIGNAL A.B (SEE NOTE 2) 



SIGNAL A CAN BE ACTIVE OR INACTIVE DURING THIS INTERVAL 
~y UNCERTAINTY CAUSED BY GATE OELAYS OR BACKPLANE OELAY 



-tW 



. A.B 



■^ 



± w. 



m 



w 



m 



Ws 



iA 



A.B 



m 



notes: 



! 



\ 



z. 



NO ATTEMPT HAS BEEN MADE IN THE DIAGRAMS TO SHOW 
EXACT TIME RELATIONSHIP BECAUSE THE GATE DELAYS 
USED IN THE LOGIC FUNCTIONS AS WELL AS THE 
INTRINSIC OELAY OF THE BACKPLAtt VARY CONSIDERABLY 
ANO REPRESENT A SIGNIFICANT FACTOR IN THE CONTROL 
SIGNAL SET UP TIME. IF THIS INFORMATION IS 
REQUIRED REFER TO CIRCUIT PACK DRAWINGS TO OBTAIN 
THE NUMBER OF GATES IN LOGIC CHAIN. ALSO GATE 
OELAY SPECIFICATIONS ANO BACKPLANE WIRING MUST 
BE TAKEN INTO ACCOUNT. 

IN MOST CASES THE ACTIVATION OF CONTROL SIGNALS 
OR A CHANGE OF STATE OF A FLIP FLOP IS INITIATED 
BY A CLOCK PHASE. WHEN A CHANGE OF STATE STARTS 
AT THE BEGINNING OF A CLOCK PHASE IT CAN BE 
ASSUMED THAT THE CLOCK INITIATES THE FUNCTION. 
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INFORMATION NOTES; (CONT) 

305. LOGIC SIGNAL LEVELS 

NOTE (1) THE SIGNAL LEVELS ON HOST BACKPLANE «ETS IN THE 

3ACC are: 

(1) A HIGH LEVEL SIGNAL «» 900-1 500 IB VOLTS 

(2) A LOU LEVEL SIGNAL** 100-200 ID VOLTS 

THERE ARE ONLY THREE EXCEPTIONS TO THE PRECEDING: 

(1 ) THE OUTPUT OF THE CLOCK PHASES (P01 . P11 , P21 , 
P31, I0.PO1, I0.P11, I0.P21, ANO I0.P31) DRI- 
VEN BY A IA HIGH POWERED GATE (SEE SHEET B8GB) 

(2) THE OUTPUT OF THE 1/0 SERIAL CHANNEL THAT IS 
DRIVEN BY A IA HIGH POWERED GATE 

(J) THE OUTPUT OF THE MAI REGISTER SIGNALS (MAR 
(00-08) 1-FANOUT PHASES A,8,C AND 0) THAT FAN- 
OUT TO THE MICROSTORE. THE MICROSTORE PROVIDES 
A PULL UP RESISTOR TO 5V SO THAT THE IA LOGIC 
FROM THE MAR CAN INTERFACE TO THE TZl LOGIC 
USED IN THE MICROSTORE INTERFACE LOGIC (SEE 
SHEET B12GB). 

306. GENERAL COMMENTS ON MNEMONIC DEFINITIONS 

THE MNEMONIC DEFINITIONS THAT ARE OF MAJOR CONCERN FROM THE 
STANDPOINT OF THE SO ARE THE TERMINAL MODIFIERS ANO THE NET 
NAMES. THE TERMINAL MODIFIERS REFER TO THE NAME ASSIGNED TO 
A TERMINAL PIN ON A CIRCUIT PACK. TERMINAL PINS ON INDIVI- 
DUAL CIRCUIT PACKS ARE INTERCONNECTED ON A BACKPLANE BY ONE 
OR MORE WIRE SEGHENTS IN A CONTINUOUS SEQUENCE. THIS SEQUENCE 
OF WIRES IS REFERRED TO AS A "NET". THE CONVENTION FOR NET 
NAMES ANO TERMINAL MODIFIERS IN THIS SO IS THE SAME. 

THE MNEMONICS ARE COMPOSED OF a OR LESS ALPHA-NUMERIC CHARAC- 
TERS, THE LAST CHARACTER IS TYPICALLY AN OR ".. THE OR 
1 REPRESENTS THE POLARITY OF THE SIGNAL WHEN ACTIVE. FOR 
CONTROL SIGNALS THE MEANING IS OBVIOUS; FOR DATA LEADS, IT 
REPRESENTS THE STATE OF THE DATA BIT FROM WHICH THE SIGNAL 
ORIGINATED. IF THE LAST CHARACTER IS ALPHABETIC (ONLY A,B,C 
OR IS USED) THEN THE SECOND LAST CHARACTER (0 OR 1) REPRE- 
SENTS THE POLARITY OF THE SIGNAL WIFN ACTIVE. THE ALPHABETIC 
CHARACTER REPRESENTS THE FANObi' PHASE OF THE LOGIC SIGNAL. 
THAT IS, IF THE LAST CHARACTER IS ALPHABETIC THEN THERE IS 
MORE THAN ONE SIGNAL WITH THE SAME LOGICAL SIGNAL. 

SOME ADDITIONAL COMMENTS OF THE NET NAME MNEMONICS: 

HOST OF THE BACKPLANE NETS IN THE 3 A CC HAVE A "LOW ACTIVE" 
POLARITY. THERE ARE TWO REASONS FOR THIS. 

(1) SINCE MOST NETS IN THE BACKPLANE DRIVE BUFFER 

INVERTERS (TYPE OF 1A GATE), IN GENERAL MORE NOISE 
MARGIN IS PROVIDED FOR THE CONTROL SIGNALS WHOSE 
INACTIVE STATE IS HIGH. 






307. 



(2) THE ABILITY TO COLLECTOR-TIE CONTROL OR DATA LEADS 
IS PROVIDED BY THE LOW ACTIVE CONVENTION IN THE 
BACKPLANE. THIS IS USED EXTENSIVELY FOR NETS SUCH 
AS THE GATING BUS (G8000-GB1 90) . 

MOST OF THE CONTROL ANO DATA SIGNALS ASSOCIATED WITH THE 
MAINTENANCE CHANNEL ARE PREFIXED BY MC. 
MOST CONTROL LEADS OTHER THAN THE ONES ALREADY DEFINED ARE 
PREFIXED WITH E OR EN TO INDICATE THAT THEY ARE ENABLE LEADS. 

ALL DIRECT SETS TO THE ERROR REGISTER AND, HENCE, OUTPUTS OF 
CHECK CIRCUITS ARE PREFIXED WITH ER. FOR EXAMPLE, ER.GBPTO 
IS THE OUTPUT OF THE GATING BUS PARiT> CHECKER AND WHEN THiS 
LEAD IS LOW, THE CORRESPONDING BIT IN THE ER (BIT 3) GETS 
SET. 

ALL DIRECT SETS TO THE INTERRUPT SET REGISTER ARE PREFIXED 
WITH IS. FOR EXAMPLE, ISPANLO IS THE INPUT TO THE INTERRUPT 
BIT IN THE IS (BIT 13) THAT INDICATES A CC PANEL FUNCTION IS 
BEING REQUESTED. 

MNEMONIC CONVENTIONS 

TO-FIELD ANO FROM-FIELD CONTROL SIGNALS 



ON A TYPICAL MICROCYCLE THE MICROPROGRAM CONTROL GATES FROM 
A SOURCE REGISTER TO A DESTINATION USING TWO 4-0UT-0F-B 
ENCODED FIELDS READ OUT OF THE MICROSTORE. THESE FIELDS 
ARE NAMED THE TO-FIELD AND THE FROM-FIELOS. DECODING IS 
PERFORMED 8Y SPLITTING THE B-BIT FIELDS INTO TWO 4-8IT HALVES, 
NAMED THE LEFT HALF ANO THE RIGHT HALF. THE BIT COMBINATIONS 
FOR EACH OF THE 70 VALID 4-0UT-0F-8 CODES PARTITIONED IN 4- 
BIT HALVES CAN BE ENUMERATED AS FOLLOWS: 

(1) 4 ONES ON LEFT, ONES ON THE RIGHT (1 COMBINATION). 

(2) 3 ONES ON LEFT, 1 ONE ON THE RIGHT (16 COMBINATIONS). 

(3) 2 ONES ON LEFT, 2 ONES ON THE RIGHT (36 COMBINATIONS). 

(4) 1 ONE ON LEFT, 3 ONES ON THE RIGHT (16 COMBINATIONS). 

(5) ONES ON LEFT, 4 ONES ON THE RIGHT (1 COMBINATION). 



307. (CONT) 

AS SHOWN ON SHEET B1G7, THE OECODINC IS ONLY PARTIALLY PER- 
FORMED ON THE TO-FIELD ANO FROM-FIELD CIRCUIT PACKS. THE DECOOEO 
CONTROL SIGNALS SEEN ON THE BACKPLANE REPRESENT THE PARTIAL 
DECODING OF THE LEFT ANO RIGHT HALF, RESPECTIVELY. THE 
FINAL STAGE OF DECODING IS PERFORMED ON THE BOARD ON WHICH 
THE FUNCTION IS TO BE USED (THERE ARE A FEW EXCEPTIONS). 
THE MNEMONIC DEFINITIONS OF THE TO-FIELD AND FROM-FIELD CON- 
TROL SIGNALS WICK ARE ON THE BACKPLANE ARE NAMED TO REFLECT 
THE 4-0UT-0F-8 COOE THAT PRODUCED THEM. 

FOR EXAMPLE, THE 4-0UT-0F-8 COOE 1100 0101 WOULD HAVE THE 
CONTROL LEADS F2041CO ANO F2SHR50 ACTIVE IF IT WAS A FROM- 
FIELD COOE. FOR A TO-FIELD CODE IT WOULD BE T204LCO AND 
T2B4R5C. THE MNEMONIC FIELD FOR THE TO AND THE FROM CONTROL 
LEADS CAN BE BROKEN DOWN INTO SIX DIFFERENT FIELDS AS FOLLOWS*. 
F 204 L C B 

FIELD 1 - F-* FROM-FIELD. 
T-* TO-FIELD. 

FIELD 2 - 204 -♦ 2 ONES IN THE 4-BIT SUBFIELD. 
104— »1 ONE IN THE 4-8IT SUBFIELD. 
304 — 1»3 ONES IN THE 4-BIT SUBFIELD. 
404 — »4 ONES IN THE 4-BIT SUBFIELD. 

FIELD 3 - L— ♦ LEFT HALF 4-BIT SUBFIELD. 
R— •RIGHT HALF 4-BIT SUBFIELD. 

FIELD * - C — KHEXIDECIMAL REPRESENTATION OF THE CONTENTS OF 

THE 4-BIT SUBFIELD THAT CAUSES THE CONTROL SIG- 
NAL TO BE ACTIVE. 

FIELD 5 - 0— ♦CONTROL SIGNAL IS LOU WHEN ACTIVE. 
1 — --CONTROL SIGNAL IS HIGH WHEN ACTIVE. 

FIELD 6 - BLANK - ONLY ONE FANOUT PHASE. 

A— » FIRST FANOUT PHASE OF A MULTIPLE FANOUT SIGNAL. 
B— ♦ SECOND FANOUT PHASE OF A MULTIPLE FANOUT SIGNAL. 
C— ♦THIRD FANOUT PHASE OF A MULTIPLE FANOUT SIGNAL. 

FIELDS 5 AND 6 ARE THE SAME FOR ALL BACKPLANE NETS (EXCEPT 
P AND N LEADS, SEE 1/6 SUBCHANNEL SIGNALS MNEMONICS) IN THE 
3A CC. 

MISCELLANEOUS DECODER SIGNALS 

MISCELLANEOUS DECODER SIGNALS THAT ENTER THE BACKPLANE ARE 
NORMALLY PREFIXED 8Y THE LETTERS MO. THE REMAINING CHARAC- 
TER POSITIONS OF THE MNEMONIC ATTEMPT TO DESCRIBE ITS FUNC- 
TIONAL PURPOSE ANO WHERE POSSIBLE AGREES WITH THE SYMBOL 
USED BY THE HICROPROGRAH LISTINGS. FOR EXAMPLE: 

MD . Z PT 

FIELD 1 - MD -VINDICATES A MISCELLANEOUS DECODER CROSSPOINT. 

FIELD 2 - . —♦A DELIMITER TO IMPROVE MNEMONIC CLARITY. 

FIELD 3 - Z —♦ZERO OR CLEAR FUNCTION. 

FIELD 4 - PT-»INOICATES THAT THE PROGRAM TIMER IS TO BE 
ZEROED. 

FIELD 5-0 —♦INDICATES THAT A LOU SIGNAL ON THIS LEAD 
UILL ZERO OR CLEAR THE PROGRAM TIMER. 

MAIN STORE BUS SIGNALS 

THOSE SIGNALS THAT INTERFACE TO THE MAIN STORE USE THE 
FOLLOWING CONVENTION:. 

A. SA 11 I 

FIELD 1 - SA -♦DEFINES THESE LEADS AS BEING STORE 
ADDRESS LEADS. 

FIELD 2-0 -*DEFINES WHICH MAIN STORE BUS IS DEFINED. 

-*"MY STORE BUS". 

1 —♦"OTHER STORE BUS". 

FIELD 3 - 11-*0EFINES THIS LEAD AS BEING BIT 11 OF THE 
STORE ADDRESS BUS. 

FIELD 4 - I -^DEFINES WHETHER THIS LEAD IS "Ail i "limit TO 
OR AN OUTPUT FROM THE STORE BUS REPEATER 
IN THE 3A CC. WHEN THE STORE ADDRESS BLS 
SIGNALS LEAVE A 3A CC THEY ARE DIRECTED 
TOWARDS THE MAIN STORE. THEREFORE, THESE 
NETS HAVE AN (FOR OUTPUT) IN THIS FIELD 
OF THIS MNEMONIC. THE IN°UT TO THE STORE 
BUS REPEATER FROM THE OTHER 3A CC WILL . . 
HAVE AN I. 

FIELD 5 - 0-» INDICATES THAT A ONE IS IN SIT 11 OF THE 
STORE ADDRESS IF THIS LEAD IS LOU. 



307. (CONT) 

B. .HOi THE MAIN STORE BUS LEADS CROSSCOUPLE BETWEEN THE 
3A CCS SO THAT ONE 3A CC CAN ACCESS THE OTHER 3A CC'S 
MEMORY BUS, THESE SIGNALS MUST BE FUSEfl. (SEE iHEET 
B13GA). THESE MAIN STORE BUS LEADS BEFORE ENTERING 
THC FUSE ARE DESIGNATED AS FOLLOWS- 

SA 11 I X (SEE SHEET 08) 

C. THE STORE DATA LEADS USE A 2-WAY BUS ANO, THEREFORE, 
THE DEFINITION OF AN INPUT TO OR AN INPUT FROM THE 
BUS REPEATER HAS TO BE DEFINED. THE STORE DATA LEAOS 
USE THE SAME CONVENTION AS THE STORE ADDRESS LEAOS. 
THEREFORE, SO 13 OEFINES BIT 13 OF THE STORE 
DA'.A BUS ASSOCIATED UITH "MY STORE" AND IT IS AN OUT- 
PUT FROM THE 5A CC BUS REPEATER TO ITS ASSOCIATED STORE. 

0. THE OTHER SIGNALS (CONTROL, HANDSHAKING, ANO ERROR 
LEAtK) IN THE 3A CC MAIN STORE BUS BEGIN UITH AN "S". 
THE SECOND CHARACTER POSITION USES A "0" OR A "1" TO 
INDICATE "MY STORE BUS" OR "OTHER STORE EUS" RESPEC- 
TIVELY. THE NEXT CHARACTER FIELD DEFINES THE FUNCTJON 
OF THAT LEAD WHICH IS DESCRIBED IN E/fH INDIVIDUAL 
MNEHONi^ DESCRIPTION. THE NEXT CHARACTER FIELD INDI- 
CATES AN INPUT (I) OR AN 0U1PUT (0) TO THE BUS REPEATER, 
ON THOSE SIGNALS SUCH AS THE STORE Gt SIGNAL THAT ARE 
DIRECTED FROM THE 3A CC TO THE STORE, AN IS USED 
( :.«. 5 G0 0, SAME AS THE ACCRESS ANO THE DATA 
LEAOS). FOR THOSE SIGNALS SUCH AS THE STORE COMPLETE 
SIGNAL THAT ARE DIRECTED FROM THE STORE TO THE 3A CC 
AN "I" IS USED (!.«. S CM I 0). 

1/0 SUBCHANNEL S'GNALS 

ALL 1/0 SUBCHANNEL PORTS ARE PREFIXED WITH SC. THEY ALSO 
USE A DIFFERENT CONVENTION FOR OEFINING THE SIGNAL POLARITY 
WHEN ACTIVE. THAT IS: 

SC 00 R 14 k 

FIELD 1 - SC*>-* INDICATES A SUBCHANNEL PORT. 

FIELD 2-00 —♦DEFINES THIS SUBCHANNEL PORT AS BEING CON- 
TAINED IN 1/0 MAIN CHANNEL 00. 1/0 CHANNELS 
ARE NUMBERED 00-02.f 

FIELD 3 - R »DEFINES WHETHER THE SUBCHANNEL PORT IS A SEND 

OR A RECEIVE PORT. 
R -♦RECEIVE. 
S-vSENO. 



FIELD 4 



FIELD 5 - N 



SUB- 



14 —♦DEFINES THIS PORT TO BE SUBCHANNEL 14. 
CHANNELS ARE NUMBERED 00-19. 

THE 1/0 SUBCHANNELS SEND INFORMATION OUT ON A 
TRANSMISSION LINE CABLE (COAX). THE SIGNAL USES 
A BIPOLAR PULSE TO TRANSMIT THE DATA. THE N LEAD 
IS CONNECTS) TO THE SHIELD OF THE COAX LINE 
(NORMALLY GROUSED AT ONE END) AND THE P LEAD 
IS CONNECTED TO THE SIGNAL LEAD. 



REGISTER OUTPUTS 

WHERE REGISTER OUTPUTS APPEAR ON THE BACKPLANE THE NAME OF THE 
REGISTER IS GIVEN EXPLICITLY. THE POLARITY OF THE SIGNAL LEAD 
IN THE CASE OF A REGISTER OUTPUT IS DEFINED AS TIE POLARITY 
OF THE SIGNAL (HIGH OR LOU) WHEN A ONE IS IN THE NAMED BIT OF 
THE REGISTER. FOR EXAMPLE: 





BR Of? 


FIELD 1 - 


BR -♦DEFINES THE REGISTER AS THE 3R REGISTER IN THE DHL 


FIELD 2 - 


—♦INDICATES THAT THIS IS THE BRO REGISTER CONTAINED 
IN DHL COPY 0. 


FIELD 3 - 


07-»0EFINES THIS BIT AS BIT 7 OF THE BRO REGISTER. 


FIELD 4 - 


—♦DEFINES THIS NET TO BE LCU WHEN THERE IS A ONE 



IN BIT 7 OF THE BRO REGISTER. 



3-VOLT POUER SYSTEM 



FIEU' 1 - 3T- 



THE 3A CC USES THE STANDARD 1A 3-VOLT POUER SYSTEM. A 3-VOLT 
POUER LEAD AND A GROUND RETURN ARE NORMALLY ROUTED TO EACH INDI- 
VIDUAL CIRCUIT PACK VIA A BACKPLANE MULTILAYER SYSTEM. THE FOL- 
LOWING IS A PARTIAL LIST OF THE TYPES OF NETS ASSOCIATED UITH 
THAT SYSTEM IN THE 3A CC: 

A. 3VG 02 03 T 

FIELD 1 - 3VG-^THIS PREFIX IS USED FOR ALL GROUND NETS THAT ARE 
MIRED "INDIRECTLY" TO THE MULTILAYER GROUND PLANE 
VIA NORMA! 30 UlRiNG. PINS 200 AND 319 ARE STAND- 
ARD GROUND PINS ON EACH CIRCUIT PACK AND THEY ARE 
ALWAYS CONNECTED DIRECTLY TO THE MULTILAYER GROUND. 
IF ADDITIONAL PINS ON THE PACK ARE TO BE GROUNDED, 
THEY ARE UIRED UITH 30 » UIRE TO EITHER PINS 200 
OR 319 ON THAT PACK. 



307. (CUNT) 

FIELC 2 - 02 ♦ INt'CATES THE CIRCUIT "ACK LEVEL IN 

WHICH THIS PACK IS LOCATED IN THE 3A CC. 

FIELC 3 - 03 ♦INDICATES THE CIRCUIT PACK POSITION IK 

THE DESIGNATED LEVEL. 

FIELC 4 - T ♦INDICATES THE PIN TO 8c MOWED IS IN THE 

TOP HALF OF THE CIRCUIT PACK CONNECTOR AND, 
HENCE, CONNECTED TO THE STANDARD GROUND 
PiN 319. 

B ♦INDICATES THE PIN TO BE GROUNDEO IS IN THE 

BOTTOM HALF OF THE CIRCUIT PACK CONNECTOR AND, 
HENCE. CONNECTED TO THE STANDARD GROUND 
PIN 200. 

B. 3T 054 

-♦THIS PREFIX IS USED FOR CIRCUIT PACK PINS 
THAT ARE CONNECTED DIRECTLY TO THE MULTI- 
LAYER GROUND PLANE. THEREFORE. 1HE STAND- 
ARD GROUNO PUS ON ALL PACKS ARE CONNECTED 
THIS WAY. IN ADDITION, A FEU PINS ARE 
GROUNDED DIRECTLY TO THE MULTILAYER GROUNO 
VIA THIS METHOD. THE REASON ALL GROUNO PINS 
ARE NOT CONNECTED THIS WAY IS TO PROVIDE A 
LESS PAINFUL WAY TC CHANGE GROUNO PIN ASSIGN- 
MENTS EARLY IN THE DESIGN PROCESS. 

-♦INDICATED THE "RELATIVE" LEVEL POSITION 
WITHIN THE 3A CC OF THIS POWER NET. 054 IS 
LEVEL 2 IN THE 3A CC. 

-♦SEQUENCES A, B, C, AND INDICATE WHICH 
3-VOLT CONVERTER MODULE ON A GIVEN lEVEL IS 
ATTACHED TO THIS GROUND NET. 

3V 062 8 

♦THIS PREFIX IS USED FOR ALL CIRCUIT PACKS 
THAT ARE CONNECTED DIRECTLY TO THE MULTI- 
LAYER 3-VOLT POWER NET. THE STANDARD POW- 
ER PINS ON EACH PACK (000 ANO 119) ARE 
ATTACHED 114 THIS MANNER. THE MICROSTORE 
PACKS (ED'S) ANO THE POUER REGULATOR PACKS 
(FC21) ATTACH ADDITIONAL PINS TO THIS 
MULTILAYER NET. 

•INDICATES THE "RELATIVE" LEVEL POSITION 
UITHIN THE 3A CC 0? THIS POWER NET. 062 IS 
LEVEL 10 IN THE 3A CC. 

♦SEQUENCES A, B, C, AND INDICATE WHICH 
3-VOLT CONVERTER MODULE ON A GIVEN LEVEL 
IS ATTACHED TO THIS GROUND NET. 

D. OGD 06 43 B 

FIELD 1 - OG0-+THIS PREFIX IS USED FOR ALL OAX TERMINAT- 
ING FIELD (CTF) PINS THAT A,<£ CONNECTED TO 
THE MULTILAYER GROUNO PLANE. 

FIELD 2 - 06 INDICATES THE LEVEL POSITION OF THIS 

GROUNO NET WITHIN THE 3A CC. 

FIELD 3 - 43— ♦INDICATES THE CIRCUIT PACK POSITION OF 
THIS GROUNO NET IN THE DESIGNATED LEVEL. 

FIELD 4-8 »!ND!C«TES TJ£ BOTTOM ROU OF CTF GROUNO 

PINS IN THIS DESIGNATED LEVEL. 

T ♦INDICATES THE TOP ROU OF CTF GROUND PINS 

IN THIS DESIGNATED LEVEL. 



notes: 

that sc prefix is not exclusively reserved for 1/0 sub- 
channels, that is, other net names also start uith sc. 

tonly three 1/0 main channels are contained in he stand- 
ARD 3A CC. 



FIEUi 2 - 054- 
FIELO 3 - D - 



FIELD 1 - 3V- 



- 




FIELD I - 


062- 


FIELD 5 - 


8- 
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INFORMATION NOTES: (CONT) 

507(C0NT). 5A CC HA IN STORE BUS MNEMONICS 




«E SHEET B4GV 

FOR ADOITIONAL DETAILS 



USED FOR 
ADDITIONAL BUS 
ATTACHMENTS 
(l.t. DMA) 



TO HASO 

(SEE SHEET 019 G5-G8) 



(SEE S 



,(E5-£8|) 



{SEE SHEET 
ui3,lu7,Q6,r8|) 



TUO DIGIT NUMBER OF 
BIT POSITION 



I - !»!» Ill - IJI 



-HI Q 



T 



JA CENTRAL CONTROL 



BELL LABORATORIES SD-ICr^O"OI 



T 



OWC SIZE 



8 



ISSUE 
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INFORMATION NOTES: (CONT) 

509. TYPICAL 3A CC REGISTER TO REGISTER GATING 



;.*tv 






i 



I 



6 







(SEE NOTE 2) 



TO-FIELD DECODER 






i - wn lit . ui Q 



■• t 



T 



PO 



f44- 



#£ 



REGISTER TO REGISTER TIMING 

n p» 



FROM-FIELO 
RIGHT SUBFlELD 



0*3* 



FROM-: I ELD 
LEFT SUBFlELD 



■>mv- 



©FROM-FIELO 
FINAL STAGE OF OECOOING 



W 

w 



.mm/* 



s. 



T 



JATA PLACED ON THE GB 



7/37 



© 



(f) TO-FIELO 

Bright subfielq ^,,,y 



TO-FIELO 



v 



(SEE NO 



TE 3)— ' 



TO-FIELO 
FINAL STAGE OF DECODING 



itUW 



mata 



-$4W 



PI 



,„» »TA STABLE IN SOURCE REGISTER 

irar — i 1 1 * 



i — i — r 



P2 



Nafts: 

1. THESE GATES ARE TYPICALLY CONTAINED WITHIN A 2-OIT REGIS- 
TER OEV ICE (SEE B3G8) 

2. THE GB IS THE CuMNON POINT THROUGH UHICH ALMOST ALL REGIS- 
-=— TERS TO REGISTER DATA TRANSFERS TAKE PLACE. IT REPRESENTS A 

POINT WHERE THE OATA IS "OR'EO FROM ALL SOURCES AND THEN 
FANOUTS TO ALL REGISTERS IN THE M CC. 

J. THE INPUT TO THE SOURCE REGISTER FROM THE GB MUST BE STABLE 
BY THIS POINT IN TIME. 



3A CENTRAL CONTROL 
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BELL LABORATORIES SO' IC90O~0f 
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INFORMATION NOTES: (CONT) 
310. 



COMPLEMENT CORRECTION LOGIC 



D(D2) 



HOERCRTO 




CIRCUIT OPERATION 

THE COMPLEMENT CORRECTION LOGIC IS USED TO CORRECT 
AUTOMATICALLY MAIN STO°E ;MAS) WORDS THAT HAVE BEEN ACCESSED 
WITH A READ PARITY ERROR INDICATION WEN THE CU IS IN THE 
SIMPLEX MODE (I.*. NOT IM THE UPDATE WOE WHERE MASO AND 
MAS1 DO NOT HAVE IDENTICAL COPIES OF DATA). THE COMPLEMENT 
CORRECTION LOGIC IS SHOWN IN THE SECTION OF THIS SO 
BECAUSE THE HARDWARE TO IMPLEMENT IT IS DISTRIBUTED ACROSS 
A NUMBER OF FS'S. IN ADDITION TO THE COMPLEMENT CORRECTION 
LOGIC, THERE IS THE DOUBLE STORE READ (DSR") LOGIC. IT IS 
USED TO CORRECT AUTOMATICALLY MAS WORDS THAT HAVE BEEN 
ACCESSED WITH A REAC PARITY ERROR INDICATION WHEN THE CU 
COMPLEX IS IN THE DtPLEX MODE (U. ON UPDATE AND BOTH MASO AND 
MAS1 HAVE IDENTICAL COPIES OF DATA). FOR A GENERAL 
DESCRIPTION OF MAS CORRECTION TECHNIQUES AND A DETAILED 
DESCRIPTION OF THE DSR TECHNIOUE SEE SHEET MGH FOR A 
DETAILED DESCRIPTfON OF THE COMPLEMENT CORRECTION TECHNIQUE 
SEE SHEET 012. NOTE THAT THE LOGIC SHOWN ON THIS SHEET 
(011) IS USED ONLY TO PERFORM THE COMPLEMENT CORRECTION 
FUNCTION WHEN IN THE SIMPLEX MODE. COMPLEMENT CORRECTION 
CAN ALSO BE PERFORMED BY A MACRO-LEVEL INSTRUCTION WITHOUT 
THE USE OF THIS HARDWARE WHEN THE SYSTEM IS IN THE DUPLEX MODE. 

THE COMPLEMENT CORRECTION HARDWARE SHOWN, PERFORMS ITS 
FUNCTION BY INTERRUPTING THE MICROPROGRAM EXECUTION FLOW 
AT THE POINT WHERE IT IS TESTING FOR A MEMORY COMPLETION 
NESTING THE OR FLI°-FLOP). IF A READ PARITY ERROR 
INDICATION IS RECEIVED (i.«. STORE ERROR C), THE 
MICROPROGRAM CONTROL WILL SAVE THE PRESENT MICROPROGRAM 
ADDRESS IN THE ERROR RETURN ADORESS REGISTER (ERAR) AND 
BRANCH TO A MICROSUBROUTINE. THIS WILL PERFORM THE 
COMPLEMENT CORRECTION FUNCTION ON THE "RESENT MAS LOCATION 
DEFINED 8Y THE STORE ADDRESS REGISTER (SAR). AT THE 
TERMINATION OF THIS MICROSUBROUTINE. mE CONTENTS OF THE 
iRAR WILL BE GATED TO THE MICROPROGRAM STORE ADORESS REGIS- 
TER (MAR) AND THE MICROPROGRAM EXECUTION FLOW WILL CONTINUE. 



notes: 



2. 



CONTROL AT A IS LOGICALLY EQUIVALENT TO THE CONTROL 
AT B. A REPRESENTS THE NORMAL DECODING OF THE 
MISCELLANEOUS DECODER CROSSPOINT INDICATING THE END 
OF A COMPLEMENT CORRECTION MICROSUBROUTINE. CONTROL 
B IS THE "FAST" MISCELLANEOUS OECOOER CONTROL OF THE 
SAME FUNCTION (SEE FS 1 FOR A DESCRIPTION OF THE 
MISCELLANEOUS DECODER CONTROL). 

A NUMBER OF METHODS ARE USED TO TEST THE OR FLIP- 
FLOP (U. SIRC, SORC, SARI, SARD, AND TOR) TO DE- 
TERMINE IF A MAIN STORE CYCLE HAS BEEN COMPLETEO. 

THE ALL-ZEROS DETECTOR ON THE NA FIELD IS USED TO 

INDICATE AN INSTRUCTION SEQUENCE HAS ENDED ANO HENCE 
THE COMPLETION OF THE NEXT INSTRXTION FETCH JY THE 
MAIN STORE CAN BE TESTED. 

WHEN CLEARED THE ERU (1) SAVES THE PRESENT CONTENTS 
OF THE ERAR AND ITS PARITY ERARP (2) DISABLES MAH- 
RAR MATCHEU. 
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INFORMATION NOTES: 
Ml. 



(CONT) 



TIMING DIAGRAM FOR THE COMPLEMENT 
CORRECTION LOGIC OPERATIONS 



INITIATION OF A 

MICROSUBROUTINE 

COMPLEMENT 

CORRECTION 

CYCLE 



TERMINATION OF A 

MICROSUBROUTINE 

COMPLEMENT 

CORRECTION 

CYCLE 



PO | PI | P2 | P3 



SOERC1 



(SEE NOTE 2) 



rt*» 



N PI R Pi 



(SEE NOTE 1) 



ERCS 



NA ■ ALL ZERO'S 



TEST PR 



SER.CC 



ERU - 



PO | PI | P2 | Pi 



PO | PI | PZ | P5 



LCCA (LOAD MAR WITH START OF COMPLEMENT 
CORRECT M» SUBROUT I NE ADDRESS JJ (0777 ) 



LCCA (LOAD MARP) 



FIRST MICROCYCLE OF COMPLEMENT 

CORRECTION MICROSUBROUTINE 



notes: 

1. when a read parity errors occur 
a s0erc1 signal is returned 
from the mas in lieu of a scm signal. 



COMPLEMENT 
CORRECTION 

MICROSUBROUTINE 
EXECUTION 
INTERVAL 




PO | PI | P2 | P5 



MDERCRTO 



EKK0LCO 

EMDR0W7O 



MAR(LOAOEO WITH 
CONTENTS OF EPAR) 



PO I PI I P2 I P3 



ERU - 1 



ERAR(BEING UPDATE) 



ERAP(8EING UPDA TE) 
FIRST MICROCYCLE AFTER EXITING 
THE COHPLEMENi' CORRECTION MICROSUBROUTINE 



2. 



TEST DR DOES NOT START UNTIL PI FOR 
SOME METHOOS OF TESTING DR. 



CIRCUIT OPERATION 

THE COMPLEMENT CORRECTION TECHNIQUE IS 5ASE0 ON THE ASSUMPTION THAT A SINGLE BIT 
IN A MEMORY LOCATION HAS FAILED. THIS FAILURE RESULTS IN THIS BIT BEING STUCK 
IK THE COMPLEMENT OF ITS CORRECT STATE. THEREFORE, IF ALL THE OTHER BITS OF THAT 
WORD ARE INVERTED, THEN THAT WORO CAN BE CORRECTED AND STORED IN THAT LOCATION 
IN ITS CORRECT Bin' COMPLEMENTED STATE. THE CIRCUITRY SHOWN ON SHEET 011 IS USEO 
TO INVOKE A MICROSUBROUTINE THAT PERFORMS THIS COMPLEMENT CORRECTION FUNCTION 
AUTOMATICALLY WHEN A REAO PARITY ERROR OCCURS. UHEN A MEMORY LOCATION HAS BEEN 
COMPLEMENT CORRECTED BOTH PARITY BITS PL AND PH (U. WHICH IS THE SAME AS P1 AND 
P2 FOR 2B APPLICATION) IN THE MAS ARE MARKED SAG. THIS DOUBLE PARITY ERROR IS 
THEN USED AS A SIGNAL TO THE MASC TO COMPLEMENT A MEMORY LOCATION BEFORE PLACING 
IT ON THE MAIN STORE BUS (MAS8). IN THIS MANNER, THE COMPLEMENT CORRECTION SUB- 
ROUTINE IS ONLY USED WHEN A BAD LOCATION IS FIRST OETECTED WHEN IN THE SIMPLEX 
MOOE. NOTE THAT SINCE THE CU'S ARE NORMALLY RUN IN DUPLEX, THE AUTOMATIC 
MICRO-LEVEL CORRECTION IS NOT THE MOST FREqUENT HETHOO OF INVOKING COMPLEMENT 
CORRECTION. THAT IS, A MACRO-LEVEL INSTRUCTION IS USED WITHIN A MEMORY AUDIT 
ROUTINE TO COMPLEMENT CORRECT LOCATIONS THAT HAVE INCURRED A SINGLE-BIT ERROR 
UHEN THE SYSTEM IS IN DUPLEX MOOE. 

THE INITIATION OF THE AUTOMATIC COMPLEMENT CORRECTION FUNCTION IS PERFORMED 
WHEN THE STORE ERROR C SIGNAL INDICATES A READ PARITY ERROR. THE STORE ERROR 
C SIGNAL IS STROBED INTO THE ERCB FLIP-rLOP ANO THIS OPERATION SYNCHRONIZES 
THIS MAS SIGNAL WITH THE 3A CC CLOCK. rHE DETERMINATION BY SYSTEM SOFTWARE 
OF WHETHER THE CU IS IN SIMPLEX OR DUPLEX, RESULTS IN THE BLOCK DOUBLE STORE 
REAO (BOSR) BIT BEING SET OR CLEARED. IF THE BOSR BIT IS SET, COMPLEMENT 
CORRECTION IS INVOKED. THE OUTPUT OF THE ERCB FLIP-FLOP IS THEN GATED INTO 
THE SERC.CC Fl IP-FLOP AT THE TIME THE MICROPROGRAM CONTROL INDICATES IT IS 
TESTING THE OR. HENCE, IT ;S WAITING FOR THE WORO THAT HAS BEFN ACCESSED FROM 
THE MAS. IN THIS INSTANCE THE WORO IS IN ERROR ANO MUST BE CORRECTED. THE 
SETTING OF THE SERC.CC FLIP-FLOP RESULTS IN CLEARINu TIE ERU FLIP-FLOP ANO 
THE LOADING OF THE STARTING AODRESS OF THE COMPLEMfKT CORRECTION MICROSUBROUTINE 
VIA THE LCCA (LOAO COMPLEMENT CORRECTION AOORESS) FLIP-FLOP. THE LCCA CONTROL 
MUST ALSO CLEAR THE MAR PARITY BIT SINCE THE STARTiNG MICROPROGRAM AOORESS IS 
OOO [a(0777)J. THE PURPOSE OF CLEARING THE ERU IS TO SAVE THE PRESENT MICRO- 
PROGRAM AOORESS IN THE ERAR. NOTE THAT THE ERAR AND THE ERU OPERATE IN THE 
SAME MANNER AS THE RAR ANO THE RU AS OESCRIBEO IN FS 1. THAT IS, 
THE NEXT AOORESS FIELD FROM THE MICROPROGRAM STORE IS GATED TO THE ERAR AND 
THE PNA PARITY BIT IS GATED TO THE ERAR BIT ON EVERY MICROCYCLE AS LONG AS 
THE ERU (ERROR RETURN ADCRESS UPDATE BIT) IS SET. WHEN THE ERU IS CLEARED 
THE PRESENT CONTENTS OF THE ERAR AND THE ERARP ARE PRESERVED. THE CLEARING 
OF THE ERU ALSO RESULTS IN THE 0ISA8LING OF THE RAR-MAR MATCHER. 

AT LOCATION 0(0777) THE MICROPROGRAM STARTS A SPECIAL MICROSUBROUTINE THAT PER- 
FORMS THE COMPLEMENT CORRECTION FUNCTION. IN ORDER TO PERFORM THIS FUNCTION, THE 
PRESENT STATE OF THE MAIM MEMORY STATUS (MMS) REGISTER MUST BE SAVED IN A SPARE 
REGISTER AND THE MMS MUST BE RELOADED WITH A SPECIAL STATE TO ISSUE THE COMPLEMENT 
WRITE REQUEST. A COMPLEMENT WRITE RESULTS IN A SPECIAL MASS SIGNAL (SCW) BEING 
ACTIVATED, ALLOWED BY A WRITE REQUEST. THIS WRITE WILL CAUSE THE MAIN STORE 
CONTROLLEP. (MASC) TO COMPLEMENT THE BAO WORO REAO OUT OF THE MAS ANO TO WRITE 
THE COMPLEMENTED WORO INTO THE LOCATION FROM WHICH IT WAS REAO. IN THIS PROCESS. 
THE TWO PARITY BITS THAT ARE STORED WITH THIS COMPLEMENTED WORO ARE NOW IN ERROR. 
IN AOOITION, NEITHER THE ORIGINAL BAO PARITY WORO OR THE COMPLEMENTED BAO 
PARITY WORO RESIDE IN THE 3A CC. THE RESULT IS THAT THE LOCATION THAT WAS !.'; 
ERROR HAS BEEN COMPLEMENT CORRECTED, THE JA CC IS RESTORED TO ITS ORIGINAL STATE 
AND NO INTERNAL ERRORS IN THE 3A CC HAVE RESULTED FROM THE BAO MAS LOCATION. 
THE ONLY ERROR IN THE 3A CC ER REGISTER WILL BE THE MAS REAO ARITY ERROR (BIT 10). 

WHEN THE COMPLEMENT CORRECTION MICROSUBROUTINE HAS COMPLEMENTS THE WORO IT WILL 
REREAD THE SAME LOCATION. ON THIS REREAD THE MASC WILL COMPLEMENT THE DATA IT IS 
BEING REAO OUT ANO IT WILL CORRECT THE PARITY BITS ACCORDINGLY. NOTE THAT THE 
INDICATION FOR THE MASC TO AUTOMATICALLY COMPLEMENT A .MEMORY LOCATION IS GiVEN BY 
THE MASS SIGNAL SAC (STORE AUTOMATIC CORRECTION). THE SAC SIGNAL TOGETHER WITH 
THE TWO BAO PARITY BITS RESULT IN THE CORRECTION OF A MEMORY LOCATION THAT HAS 
EARLIER BEEN COMPLEMENTED. NOTE THAT THIS LOCATION WILL NO LONGER INVOKE THE 
COMPLEMENT CORRECTION MICROSUBROUTINE IF ITS DATA DOES NOT CHANGE. IN OTHER WORDS, 
THE REAO PARITY ERROR INDICATION (STORE ERROR C) IS NOT GIVEN FOR THOSE LOCATIONS 
THAT HAVE DOUBLE PARITY ERRORS AND WHERE THE SAC SIGNAL IS ACTIVE. 

THE LAST MICROINSTRUCTION IN THE COMPLEMENT CORRECTION MICROSUBROUTINE WILL THEN 
ISSUE A MISCELLANEOUS DECODER FUNCTION THAT WILL GATE THE ERAR TO THE MAR AND THE 
ERARP TO THE KAR8 SO THAT THE ORIGINAL MICROPROGRAM FLOW WILL CONTINUE. IN ADDI- 
TION, THE ERU FLIP-FLOP WILL BE SET SO THAT THE ERAR REGISTER WILL CONTAIN CONTINU- 
OUSLY UPDATED LOCATION OF THE MICROPROGRAM AOORESS IN THE EVENT OF ANOTHER REAO 
PARITY ERROR. NOTE THAT THE MISCELLANEOUS DECODER FUNCTION IS DUPLICATED AS DE- 
SCRIBED IN FS 1. THIS IS CONE IN ORDER TO ACHIEVE THE SPEED AS WELL AS TO PROVIDE 
THE SELF-CHECKING ASPECT WHEN PERFORMING THE ERROR RETURN FUNC.ION FROM THE 
COMPLEMENT CORRECTION MICROSUBROUTINE 



E 






6 



t - nn id - tji 



T^ 



5A CENTRAL CONTROL 



BELL LABORATORIES 



OWG SIZE 
14 
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INF0RMATI0N N0TES: (C0NT) 
312. 



F104L1 



F104L2 



F104L4 



F104LB 



F384R7 



I04L 8 304R 



F3B4RB 



F304RD 



F304RE 



RAR(O-II) 
=>GB(8-i9) 
[ZER0S IN 
G8(0-7)] 


SPARE 


SPARE 
SIR1 


SIROOGB 
(18) 

(N0TE 1) 


MCHC(0-7) 
=>GB(0-7) 

(N0TE 3) 


SPARE 


SPARF 
SORI 


SDROOGB 
(18) 


S12=>0B 
(18) 


R13=>GB 
(18) 


314=->G3 
(18) 


R15»>GB 
(18) 


IMOGB 

IMR12] 

(18) 

(N0TE 1.6) 


IS(0-15) 

OGB(0-15) 
[MR13] 


MSOGB 

[MR14] 

(18) 


SS=>GB 

[MR15] 

(18) 



F204L3 



F204L5 



F204L6 



F204L9 



F204LA 



F204LC 



F204R3 



3A CC 

— FR0M- FIELD DECIDING ASSIGNMEMTS- 
204L a 204R 

F204R5 F204R6 F204R9 F204RA 



F204RC 



CROGB 
(22) 

(N0TE 2) 


HG>>GB 
(13) 

(N0TE 1) 


MISC DEC 
R0W 2 


MISC DEC 
R0W 3 


MISC OEC 
R0W 4 


MISC OEC 
R0U 5 


R0OG8 
(18) 


R1»>6B 
(18) 


R2=>GB 
(13) 


R3O0B 
(18) 


R4->GB 
(t8) 


RSOGB 
(18) 


R6*>GB 
(18) 


R7=>G8 
(18) 


R8->GB 
(18) 


R9»>GB 
(13) 


RIO'XtB 
(18) 


R11->GB 
(18) 


TI(0-15) 
=>GB(0-15) 

[MRO] 
(N0TE 3.6) 


SAROGB 
(MR1) 
(22) 


PAOGB 
[MR2] 
(22) 


MCHBOGB 
[MR3] 
(22) 


MMS(O-II) 

»XJB(0-11 . 

PL. PH) 

[NR4] 


AKOGB 
(MRS] 
(22) 


AIOGB 
[MM] 
(22) 


DKOGB 
[HR9] 
(18) 


DI=>GB 
[MR8] 
(18) 


DBOGB 
[MR9] 
(22) 


EROGB 

[MR10] 

(22) 

(NOTE 3) 


SPARE 
[MR11] 


S1RCOG8 
(18) 

(N0TE 5) 


SORCOGB 
(18) 

(N0TE 51 


IBOG8 
(18) 


MISC DEC 
RAW 6 


MISC DEC 
R0W 7 


H*\ 





F104R1 


304L a 

F104R2 


I04R 

F104R4 


F104R8 


F30417 


AR=K,B 
(22) 

(N0TE 2) 


SPARE 


HCSOGB 
(22) 


SPARE 


F304LB 


AR(0-15. PL) 
*>GB(0-IS. PL) 
AR(PH) ® AR(PH4) 
OGB(PH) 


SPARE 


DMLOGB 
(22) 


AR(16-19, PH4) 
'>GB(0-3. PL) 
(ZER0S IN GB(4-19) 
. ?>GB(PH) » 1) 


F304LD 


AR(0-191 
»>GB(0-19) 
PL»>PL 
AR(PH10 AR(PH4) 
»GB(PH) 


IBYT=>GB 
(18) 

(N0TE 1) 


IBXTOGB 
(18) 


MISC DEC 
R0U 


F304LE 


MIRH12->€8- 
MIR(NA) (O-H).PNA) 
• -)GB(8-19, PH) 
. [ZERrfS IN G3(0-7) 
-XB(PL) - 1] 


BR=>GB 
(22) 


NIRL8=>G8 
MIR(NA) (0-7, PNA) 

->CB(0-7. PL) 

[ZEMS IN GB(8-19) 

->GB(PH) - 1] 


MISC DEC 
R0U 1 



(N0 0PERATI0N 0CCURS) 

EXCEPT THAT BUS PARITT 

CHECK IS DISABLED F0R 

THIS MICR0CTCLE 



F404RO 
SPARE 



N0TES: 

1. (18) IMPLIES AN 13 BIT GATING iATH (BITS 0-15. PL. PH). 

2. (22) IMPLIES A 22 BIT GATING PATH (BITS 0-19. PL. PH). 

3. REGISTER O0ES N0T MAINTAIN PARITY ■> BUS PARITY CHECK SH0ULD 3E HMMIlxl WHEN 
USING THIS GATING PATH. 

4. THIS GATING IS C0NOITI0NAL 0N THE DISPLAY BIT (BIT 1 7 0F THE SS). 

J. THIS GATING IS C0NOITI0NAL 0N THE DR FLIP FL0P ' 1 (ie MAIN MEM0RY CYCLE C0MPLETE). 

6. (MR0-151 REFER 10 A SET 0F MAINTENANCE REGISTERS AND ARE ACCESSED N0RMALLY BY THE 
3-0UT-0F-6 TRANSLATORS ATTACHED T0 THE IB. 

7. THE GB MUST BE IDLE 0N THE HICR0CYCLE PRECEDING THIS 0PERATION. 









y 

1 

I 



T104L1 



T104L2 



T104L4 



T104L8 



H 



T304R7 



I04L a 304R 

T304RB T304RD 



T304RE 



GB(8-19. PH) 
■> RAR(0-11. PH) 
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INFORMATION NOTES (CONT) 



315. 



CABLING BETWEEN MICROSTORE 'MAR' LEADS AND TEST 
POSITION '0-27 !S ACCOMPLISHED VIA A TEST SET 
CABLE AND WILL 8E CONNECTED ONLY X'RING TEST. 
SEE DIAGRAM BtLOWL 
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302 



MAR0810 



J> 



J1 
07-41 

54 >r 

I 

04 >4- 

05 >f- 

14 >f 

15 >f- 

24 >f- 

25 >h- 

54 H- 

55 >f- 

I 

04 >4- 

05 >f- 
14 >f- 

15>+- 

24 H- 

25 >f- 
54 >f- 
35 >L 



± MAR001QT 



1: 
£ 
£ 
f= 



MAROVIOT 
MAR0210T 



, MAR031QT 
MAR041DT 



fr: 

£ 
f:: 
fz 



MAR0510T 



. MAR061DT 
MAR071DT 



_MAR081DT H_JL< 21 5 £1 



MAR081DT 

TEST CABLE 



MAR0C1D > 




-K 510 <+=- 

-K210ff 
-K«1 . 

^ziH'e 

-K315 



TO TEST SET 



5A CENTRAL CONTROL 



t - ntt HI - TO 



BELL LABORATORIES SQ-IC900-0I 

8 I 



DUG SIZE 



ISSUE 

3A 



029 



J : 



! 



o 



NOTES: 



THE FOLLOWING ABBREVIATIONS ARE USED IN COOS: 
ABBREVIATION CIRCUIT NAME 
CTLPNL CKT 5ACC CONTROL PANEL CUT 

THIS TERMINAL HAS A COMMON GROUND THROUGH THE 
MLPWB GROUNO PLAHE. 



3. THE FOLLOWING SHOWS THE SYMBOLIC EQUIVALENT OF THE TABULAR REPRESENTATION. 



-TO CONNECTION- 



3£ ST T Narr, iJN 



T» CTLPNL CKT 
I 

I 
I 

I 
TO CTLPNL CKT 



LEAO 


MIRE 


OESIG 


METHOD 


...J4 




LPTK8C 


CAS 


LPTKBM 


CAS 


PKEYR 


CA8 


PKEY 


CAS 


PWRKAM 


CA8 


PWRKAMG 


CAS 


LPTKAB 


CAS 



5YM 



P2 

?3 
P3 

CXI 

CXI 



TO CTLPNL CKT 



LPTKBH 



-Qr 



PURKAMG 



LPTKAB 



10-28 



TERMINAL 

10-28 
300 
301 
302 
303 
304 
305 
306 



~ P/O 
10-28 



LEAD 
OESIO 

JACK/CP 

MNRO 

MNO 

PKEYR 

PKEY 

PURKAM 

PWRXAM. 

LPTKA3 



-FROM CONNECTION - 

TO 
TERMINATION 



(NOTE 3). 
CAO 1 

CM) 1 
CAD 1 
CAO 1 
CAO 1 
CAD ' 
CAD 1 



TERMINAL 



m SB£ 



-<301^- 



< i02< HZL 



MNO 



t<»^ jr nu 



-K 504 H^ 



PURKAM 



K 305 H^ 



PWRKAM. 



Tf< 30fc *-J C~ LPTKA8 

I t 



CAO 1 



CAS— I 
THE FOLLOWING SHOWS THE SYMBOLIC EQUIVALENT OF THE TABULAR REPRESENTATION. 



TO CONNECTION 

DESTINATION 



LEAO 
OESIG 



TO CTLPNL CKT 
TO CTLPNL CKT 



....J2 
NC 
NC 
EXEC «JG 

NC 
EXECKO 



MIRE 

METHOD 



CA7 
CA7 



SYM 



CX6 
CX6 



J2 
10-20 



TERMINAL 

10-20 
010 
Oil 
013 
019 
118 



-from connection ■ 

to 

termination 

jack/conn (note 4) 

3VG1020T 10-20 CONN 



LEAD 
DESIG 



TERMINAL 



OPT NOTE 



3VG1020T 10-20 

3VG1020T 10-20 

3VG1020T 10-20 

EXECKO 06-06 



CONN 
CONN 
CONN 
CP 
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319 
310 
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(1.6-06) CP 



5. THE FOLLOWING SHOWS THE SIH3SLIC EQUIVALENT OF THE TABULAR REPRESENTATION. 

j TO COK1SCTI0N y / nm COWECTION- 

LEAO WIPE 

DESTINATION 



LEAO 

OESIG 



WIRE 
METHOD 



SYM 



TERMINAL 



LEAO 

DESIG 



TO 
TERMINUIPN 



TERMINAL 



OPT HQTE 



M 



TO CTLPHt CKT IAORKO 

I OISKO 



CA4 
CA4 



10-20 

200 

FT 201 

FT 202 



J4 

10-20 



TO CTLPNL CKT 



IADRKO 



(200*5 



P/O 
10-20 



JACK/CONN (NOTE 5) 

3VG1O20B 10-20 CONN 300 

ISOSKO 10-22 CP 112 

DISHKO 10-22 CP 111 



3VG1020B 



OISKO 



CA4 



_J 



f<20, <\-_ 



i 



IAO2K0_ 



112 



DISMKO 



JLLL 



(10-22) CP 



6. THE FOLLOWING SHOWS THE SYMBOLIC EQUIVALENT OF TH- TABULAR REPRESENTATION. 
> TO CONNECTION 1 . FROM CONNECTION 



DESTINATION 
TO CONN CKT 



TO CONN CKT 



LEAD 
DESIG 

«5A 

5V061A 



5V061A 



WIRE 

METHOD 



SYM 



TERMINAL 

09--36T 
►5A 



»5A 

-o 



LEAD 
OESIG 

LU3 

5V061A 



TO 

TERMINATiaN 

(NOTE 6). 



TERMINAL 



B 



OPT NOTE 



.UG 
09 -36T 

7. THE FOLLOWING SHOWS THE SYMBOLIC EQUIVALENT OF THE TABULAR REPRESENT ii ION. 



-TO CONNECTION- 



-FROH CONNECTION- 



DESTINATION 



LEAO 
DESIG 

-TS4 
TSSOACO 
SCMO 
IFF.SBYO 



TSSOACO 



WIRE 
METHOO 



TFRMIMSL 
10-18 

006 

007 

OOS 



TO 
TERMINATI3N 



LEAD 

OESIG 

CONNECTOR (NOTE 7). 

TSSOACO 02-24 CP 205 
TiSOSCMC 02-24 CP 100 
TSSOBYO 02-24 CP 003 



TERMINAL 



OPT NOTE 



-<f.008' 



10-18 



1SSQAC0 



20S 
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ELEMENT IDENTIFIER 
A 
HAIH STORE BUS O(OUTPUT) 



TERM. 
MODIFIER 


FUNC 


ACCESS 
TEW. 


FS 
TERM. 

02-18-102 
02-18-003 
02-08-003 


LOC 
FS/SYH NOTE 


SAOPHOO 
SAOPLCO 
SAOOOOO 




n 




01-17-01 
01-16-31 
01-08-13 


4/5 
4/5 
4/15 


SAOOIOO 
SA002OO 
SA00300 







01-08-33 
01-09-13 
01-09-33 


02-09-003 
02-10-003 
02-11-003 


4/14 
4/13 
4/12 


SA00400 
SA00500 
SA00600 







01-11-13 
01-11-33 
01-12-13 


02-12-003 
02-13-003 
02-16-003 


4/11 

4/10 
4/9 


SA007OO 
SAOOSOO 
SA00900 








01-12-33 
01-08-23 
01-09-03 


02-17-003 
02-08-102 
02-09-102 


4/8 

4/15 
4/14 


SA0 1000 

SA0 1100 
SA0 1200 







01-09-23 
01-10-03 
01-11-23 


02-10-102 
02-11-102 
02-12-102 


4/13 
4/12 
4/11 


SA0 1300 

SAO HO 
SA0 1500 







01-12-03 
01-12-23 
01-13-03 


02-13-102 
02-16-102 
02-17-102 


4/10 

4/9 

4/8 


SA0 1600 
SA0 1700 
SA0 1800 







01-17-11 
01-17-31 
01-17-21 


02-19-101 
02-20-101 
02-19-201 


4/7 
4/6 
4/7 


SA0 1900 

SOOEPHOO 
SDOPHOO 




01 

01 


01-18-01 
01-20-31 
01-16-21 


02-20-201 
02-07-209 
02-18-218 


4/6 

11/1 
4/5 


SDOPUOO 
SOOOOOO 
S000100 


01 
01 
01 


01-16-11 
01-08-11 
01-08-31 


02-18-317 
02-08-317 
02-09-317 


4/5 

4/15 

4/14 


ooo 

ooo 

OOO 
OOO 

ooo 

tow in 


0! 
01 

01 


01-09-11 
01-09-31 
01-11-11 


02-10-317 
02-11-317 
02-12-317 


4/13 
4/12 
4/11 


SD00500 
SBQ0600 
S000700 


01 
01 
01 


01-11-31 
01-12-11 
01-12-3(1 


02-13-317 
02-16-317 
02-17-317 


4/10 

4/9 

4/8 


SOC0800 
SDO09OO 
S001000 


01 
01 
01 


01-08-21 
01-09-01 
01-09-21 


02-08-218 
02-09-218 
02-10-218 


4/15 
4/14 
4/13 


SD01100 
SD01200 
SD01300 


01 
01 
01 


01-10-01 
01-11-21 
01-12-01 


02-11-218 
02-12-218 
02-13-218 


4/12 
4/11 
4/10 


SD014C0 
SD01500 
S001600 


01 

01 

01 


01-12-2' 
01-13-01 
01-05-21 


02-16-218 
02-17-218 
02-06-203 


4/9 

4/8 
11/2 



SD01700 01 01-05-31 
SD01800 01 01-06-01 
SD01900 01 01-06-11 



S002000 
S002100 
S002200 

SD0230O 

SOACOO 

SOBYIO 

socmo 
socuoo 
socooo 

socioo 

S0C200 
S0C300 

SOERAIO 
SOERBIO 
S0ERC10 

S0GOO0 

SOMSO 

S0REQO0 

3 CO 1198 



01 01-06-21 
01 01-06-31 
01 01-07-01 



02-06-305 
02-06-108 
02-06-209 

02-07-007 
02-07-207 
02-07-203 



01 01-07-11 

01-20-11 

1 01-20-01 

10 01-19-21 

01-19-31 

01-16-13 

01-16-23 

01-16-33 

01 01-17-03 

I 01-17-23 

I 01-18-03 

I 01-17-33 

01 01-19-01 

01-17-13 

01-20-21 

G 01-19-11 



02-07-305 
02-23-111 
02-24-017 

02-21-302 
02-23-009 
02-21-012 

02-21-110 
02-21-108 
02-21-311 

02-23-219 
02-23-019 
02-23-014 

02-21-209 
06-31-306 
02-21-008 



11/2 
11/2 
11/2 

11/1 
11/1 
11/1 



11/1 
4/2 
7/3 

4/1 
4/2 

4/1 

4/1 
4/1 
4/1 

4/2 
4/2 
4/2 

4/1 

8/3 
4/1 



ELEMENT IDENTIFIER 



MAIN STORE BUS O(INPUT) 



TERM. XCCESS 

M00IF1ER FUNC TERM. 

ISOCCIXO 02-04-202 

SAOPHIXO 06-05-204 

SA0PL1X0 06-05-203 

SAOOOIXO 06-08-201 

SA001IXO 06-08-203 

SA002IXO 06-08-205 

SA003IXO 06-08-207 

SA004IX0 06-08-211 

SA005IX0 06-08-213 

SA006IX0 06-08-215 

SA0071X0 06-08-217 

SA008IX0 06-08-202 



SA009IXO 
SA0101XO 

SAO 111X0 

SA012IX0 
SA013IXO 

SA014IX0 

SA015IX0 
SA016IX0 
SA017IXO 

SA018IX0 
SA019IX0 
SOOEPHXO 

SOOPHIXO 
SOOPUXO 
SOO00IX0 

SD001 1X0 
S0002IX0 
SD003IX0 

SD004IX0 
SD005IX0 
S0006IXO 

S0007IXO 
S0008IX0 
S0009IXO 

SD0101X0 

soon lxo o 

S00121XO 

SD013IXO 
SUOUIXU 
SO01 5 1X0 

S0016IX0 
S0017IX0 
S00181X0 

S0019IXO 
SD020IXO 
SD021 1X0 

S0022IX0 
SD023IXO 
SOACIXO 

S0CHOX0 
SOCUIXO 
S0C0IX0 

socuxo o 

S0C21X0 
S0C3IX0 

SOERAOXO 
S0ER80X0 
SOERCOXO 

SOGOIXO 

S0REOIX0 



06-08-204 
06-08-206 
06-08-208 

06-08-212 
06-08-214 
06-08-216 

06-08-218 
06-05-205 
06-05-207 

06-05-206 
06-05-208 
02-04-208 

06-05-202 
06-05-201 
06-07-201 

06-07-203 
06-07-205 
06-07-207 

06-07-211 
06-07-213 
06-07-215 

06-07-217 
06-07-202 
06-07-204 

06-07-206 
06-07-208 
06-07-212 

06-07-214 
O6-0/-216 
06-07-218 

02-0--211 
02-04-212 
02-04-213 

02-04-214 
02-04-215 
02-04-216 

02-04-217 
02-04-218 
02-04-206 

02-04-203 
02-04-204 
06-05-211 

06-05-212 
06-05-213 
06-05-214 

06-05-216 
06-05-218 
06-05-217 

02-04-201 
02-04-207 



FS 
TERM. 

02-04-202 
06-05-<".04 
06-05-203 

06-08-201 
06-08-203 
06-08-205 

06-08-207 
06-08-211 
06-08-213 

06-08-215 
06-08-217 
06-08-202 

06-08-204 
06-08-206 
06-08-208 

06-08-212 
06-08-214 
06-08-216 

06-08-218 
06-05-205 
06-05-207 

06-05-206 
06-05-208 
02-04-208 

06-05-202 
06-05-201 
06-07-201 

06-07-203 
06-07-205 
06-07-207 

06-07-211 
06-07-213 
06-07-215 

06-07-217 
06-07-202 
06-07-204 

06-07-206 
06-07-208 
06-07-212 

06-07-214 
06-0/ -2 16 " 
06-07-218 

02-04-211 
02-04-212 
02-04-213 

02-04-214 
02-04-215 
02-04-216 

02-04-217 
02-04-218 
02-04-206 

02-04-203 
02-04-204 
06-05-211 

06-05-212 
06-05-213 
06-05-214 

06-05-216 
06-05-218 
06-05-217 

02-04-201 
02-04-207 



' 



CAD 1 

UNIT SYMBOL 



9 



LOC 
FS/SYM NOTE 

13/4 
13/1 
13/1 

13/3 
13/3 
13/3 

13/3 
13/3 
13/3 "* 

13/3 
13/3 
13/3 

13/3 
13/3 
13/3 

13/3 
13/3 
13/3 

13/3 
13/1 
13/1 

13/1 
13/1 
13/4 

13/1 
13/1 
13/2 

13/2 
13/2 
13/2 

13/2 
13/2 
13/2 

13/2 
13/2 
13/2 

13/2 
13/2 
13/2 

13/2 
13/2 
13/2 

13/4 
13/4 
13/4 

13/4 
13/4 
13/4 



13/4 
13/4 
13/4 

13/4 
13/4 
13/1 

13/1 
13/1 
13/1 

13/1 
13/1 
13/1 

13/4 
13/4 



ELEMENT IDENTIFIER 



MAIN STORE BUS 0( INPUT) 
(BYPASS FUSE PACKS) 



TERM. 
MODIFIER FUNC 


ACCESS 
TERM. 


FS 
TERM. 

06-17-106 
02-18-202 
02-18-002 


LOC 
FS/SYH NO 

5/7 
4/5 
4/5 


TE 


ISOCCIO 
SAOPHIO 
SAOPLIO 


I 

I 

I 


02-04-002 
06-05-004 
06-05-003 




SAOOO J 
SA001.0 
SAOO'lO 


1 
I 
I 


06-08-001 
06-08-003 
06-08-005 


02-08-002 
02-09-002 
02-10-002 


4/15 
4/14 
4/13 




SA003I0 
SA004IO 
SA8«t» 


I 
I 
I 


06-08-007 
06-08-011 
06-08-«*3=— - 


02-11-002 
02-12-002 
02-13-002 


4/12 
4/11 
4/10 _--= 


._„ 


SA006IO 
SA007IO 
SA0O8I0 


I 
I 
I 


06-08-015 
06-08-017 
06-08-002 


02-16-002 
02-17-002 
02-08-202 


4/9 
4/8 
4/15 




SA009IO 
SA010I0 
SA011I0 


I 
I 
1 


06-08-004 
06-08-006 
06-08-008 


02-09-202 
02-10-202 
J2- 11-202 


4/14 
4/13 
4/12 




SA012I0 
SA013I0 
SA014I0 


I 

1 
1 


06-08-012 
06-08-014 
06-08-016 


02-12-202 
02-13-202 
02-16-202 


4/11 
4/10 
4/9 




SA015I0 
SA016I0 
SA01710 


I 

I 

I 


06-08-018 
06-05-005 
06-05-007 


02-17-202 
02-19-217 
02-20-217 


4/8 
4/7 
4/6 




3A018I0 
SA01910 
SDOEPHIO 


1 

I 
01 


06-05-006 
06-05-008 
02-04-008 


02-19-207 
02-20-207 
02-07-302 


4/7 
4/6 
11/1 




SDOPHIO 
SOOPLIO 
SOOOOIO 


01 
01 
01 


06-05-002 
06-05-001 
06-07-001 


02-18-018 
02-18-117 
02-08-117 


4/5 
4/5 
4/15 




S0001I0 
SD002I0 
SO0O3I0 


01 
01 

01 


06-07-003 
06-07-005 
06-07-007 


02-09-117 
02-10-117 
02-11-117 


4/14 
4/13 
4/12 




SD004I0 
S000510 
SDQ06I0 


01 
01 
01 

01 
01 
01 


06-07-011 
06-07-013 
06-07-015 

06-07-017 
06-07-002 
06-07-004 


02-12-117 
02-13-117 
02-16-117 

02-17-117 
02-08-018 
02-09-018 


4/11 
4/10 
4/9 

4/8 

4/15 

4/14 




S0007I0 
SD008I0 
SD009I0 




S001CI0 
S0011 10 
SD012I0 


01 
01 
01 


06-07-006 
06-07-008 
06-07-012 


02-10-018 
02-11-018 
02-12-018 


4/13 
4/12 
4/11 




S0013IO 

sMt',;o 

S0015I0 


01 

01 
01 


06-07-014 
06-C7-016 
06-07-018 


02-13-018 
02-16-018 
02-17-018 


4/10 

4/9 

4/8 




S0016I0 
S0017I0 
S001810 


01 
01 
01 


02-04-011 
02-04-012 
02-04-013 


02-06-003 
02-06-105 
02-06-208 


11/2 
11/2 
11/2 




S0019I0 
SD020I0 
SD021I0 


01 
01 
01 


02-04-014 
02-04-015 
02-04-016 


02-06-302 
02-07-006 
02-07-008 


11/2 
11/1 
11/1 




SO022I0 
SD023I0 
S0AC10 


01 
01 

I 


02-04-017 
02-04-018 
02-04-006 


02-97-003 
02-07-105 
02-23-213 


11/1 
11/1 
4/2 




SOCMOO 

socmo 

S0C010 




1 
I 


02-04-003 
02-04-004 
06-05-011 


02-21-210 
02-23-212 
02-21-102 


4/1 
4/2 
4/1 




S0C1I0 
S0C2I0 
S0C3I0 


I 

I 
I 


06-05-012 
06-05-013 
06-05-014 


02-21-017 
02-21-316 
02-21-219 


4/1 
4/1 
4/1 




SOERAOO 

SOERBOO 
SQERCOO 








06-05-016 
06-05-018 
06-05-017 


02-23-312 
02-23-112 
02-23-115 


4/2 
4/2 
4/2 




SOGOIO 

SOREQIO 


1 
I 


02-04-001 
02-04-007 


02-21-306 
02-21-106 


4/1 
4/1 





2 



J-T 



3A CENTRAL CONTROL 



DUG SI2E 

a 



ISSUE 

5A 



BELL LABORATORIES 



SD-1C900-OI 



S 



mma> i« u. s. a. 



GB2 






! 



H 



LI 

CAD 1 

U*!T SYMBOL 



ELEMENT IDENTIFIER 

MAIN STORE BUS 1 (OUTPUT) 



TERM. ACCESS 

MOOIFIER FUNC TERM. 

MOIOCCO 03-19-15 

SA1PHO0 03-17-07 

SA1FL00 03-16-37 

SA10000 03-08-15 

SA101OO 03-04-35 

SA102O0 03-09-15 

SA103O0 03-09-35 

SA10400 03-11-15 

SA10500 03-11-35 



SAI0600 
SA10700 

3 A 10800 



03-12-15 
03-12-35 
03-08-25 



SA10900 03-09-05 

SA11000 03-09-25 

SA11100 03-10-05 

SA11200 03-11-25 

SA11300 C 03-12-05 

SA11400 03-12-25 

SA11500 03-13-05 

SA11600 03-17-17 

SA11700 03-17-37 



SA11800 
SA119O0 
SD1EPHOO 



03-17-27 

03-18-07 

01 03-20-35 



SD1PHOO 01 03-16-27 

SD1PLO0 01 03-16-17 

SO100OO 01 03-08-17 

S010100 01 03-08-37 

SD102O0 01 03-09-17 

S010300 01 03-09-37 

S010400 01 03-11-17 

SD10500 01 03-11-37 

SD10600 01 03-12-17 



FS 
TERM. 

02-2C-205 
02-18-203 
02-18-103 

02-08-103 
02-09-103 
02-10-103 

02-11-103 
02-12-103 
02-13-103 

02-16-103 
02-17-103 
02-08-203 

02-09-203 
02-10-203 
02-11-203 

02-12-203 
02-13-203 
02-16-203 

02-17-203 
02-19-001 
02-20-001 

02-19-300 
02-20-300 
02-07-112 

02-18-2t9 
02-18-318 
02-08-318 

02-09-318 
02-10-318 
02-11-318 

02-12-318 
02-13-318 
02-16-318 



LOC 
FS/SYM NOTE 

1/K 

4/5 

4/5 

4/15 
4/14 
4/13 

4/12 
4/11 
4/10 

4/9 
4/8 
4/15 

4/14 
4/13 
4/12 

4/11 
4/10 
4/9 

4/8 
4/7 
4/6 

4/7 
4/6 
11/1 

4/5 
4/5 
4/15 

4/14 
4/13 
4/12 

4/11 

4/10 
4/9 



S010700 01 03-12-37 

SD10800 01 03-08-27 

SD10900 01 03-09-07 

SD11000 01 03-09-27 

SD11100 01 03-10-07 

SD11200 01 03-11-27 



SO 11300 
H0 11 400 
SOI 1500 

S0 11 600 

son 700 

SOI 1800 

SD11900 
SOI 2000 
SD12100 

SD12200 
S012300 
S1AC00 

S1CH10 
S1CU00 
S1C0O0 

S1C100 
S1C200 
S1C300 

S1ERAI0 
S1ERB10 
S1ERCI0 

SIGOOO 

S1RE000 



01 03-12-07 

01 03-12-27 

01 03-13-07 

01 03-05-25 

01 03-05-35 

01 03-06-05 

01 03-06-15 

01 03-06-25 

01 03-06-35 

$1 03-07-05 

01 03-07-15 

03-20-15 

10 03-19-25 

03-19-35 

03-16-15 

03-16-25 

03-16-35 

01 03-17-05 



03-17-25 
03-18-05 
03-17-35 

03-19-05 
03-20-25 



02-17-318 
02-08-219 
02-09-219 

02-10-219 
02-11-219 
02-12-219 

02-13-219 
02-16-219 
02-17-219 

02-06-013 
02-06-113 
02-06-315 

02-06-112 
02-07-014 
02-07-308 

02-07-013 
02-07-113 
02-23-106 

02-22-302 
02-23-209 
02-22-012 

02-22-110 
02-22-108 
02-22-311 

02-23-012 
02-23-005 
02-23-318 

02-22-208 
02-22-008 



4/8 

4/15 

4/14 

4/13 
4/12 
4/11 

4/10 

4/9 

4/8 

11/2 
11/2 
11/2 

11/2 
11/1 
11/1 

11/1 
11/1 
4/2 

4/3 
4/2 
4/3 

4/3 
4/3 
4/3 

4/2 
4/2 
4/2 

4/3 

4/3 







ELEMENT 


IDENTIFIER 








E 

MAIN STORE BUS 1( INPUT) 




TERM. 
MOOIFIER 


FUNC 


ACCESS 
TERM. 


FS 
TERM. 

02-18-301 
02-18-101 
C2-0S-101 


LOC 
FS/SYM NOTE 


SA1PHI0 
SA1PLI0 
SA10010 




05-23-03 
05-22-33 
05-12-33 


4/5 
4/5 
4/15 


SA101I0 
SA102IO 
SA103I0 




05-13-13 
05-13-33 
05-14-13 


02-09-101 
02-10-101 
02-11-101 


4/14 
4/13 
4/12 


SA104I0 
SA1O5I0 
SA106I0 . 




07-12-37 
07-13-17 
07-13:37 ._ 


02-12-101 
02-13-101 
02-16-101 


4/11 
4/10 
4/9 


SA107I0 
SA108I0 
SA109I0 




07-14-17 
05-13-03 
05-13-23 


02-17-101 
02-08-301 
02-09-301 


4/8 

4/15 

4/14 


SA110I0 
SA111I0 

SA112I0 




05-14-03 
05-14-23 
07-13-07 


02-10-301 
02-11-301 
02-12-301 


4/13 
4/12 
4/11 


SA113I0 
SA114I0 
SA115I0 




07-13-27 
G7- 14-07 
07-14-27 


02-13-301 
02-16-301 
02-17-301 


4/10 

4/9 

4/8 


SA116I0 
SA117I0 
SA118I0 




05-23-13 
05-23-33 
05-23-23 


02-19-019 
02-20-019 
02-19-219 


4/7 
4/6 
4/7 


SA119I0 

S01EPHIO 

S01PHIO 


I 

01 

CI 


05-24-03 
05-24-01 
05-22-23 


02-20-219 
02-07-212 
02-18-019 


4/6 

11/1 
4/5 


S01PLIO 
SD10010 
S0101IO 


01 

01 
01 


05-22-13 
05-12-31 
05-13-11 


02-18-118 
02-08-118 
02-09-118 


4/5 

4/15 

4/14 


SD102I0 
SO103I0 
S0104IO 


0! 
01 
01 


05-13-31 
05-14-11 
07-12-35 


02-10-118 
02-11-118 
02-12-114 


4/13 
4/12 
4/11 


S0105I0 
S0106IO 
S0107IO 


01 
01 
01 


07-13-15 
07-13-35 
07-14-15 


02-13-118 
02-16-118 
02-17-118 


4/10 

4/9 

4/8 


S0108IO 
S0109IO 
S0110IO 


01 
01 

01 


05-13-01 
05-13-21 
05-14-01 


02-08-019 
02-09-019 
02-10-019 


4/15 
4/14 
4/13 


SO1 1 1 10 

SO1 1210 
SD113I0 


01 

01 
01 


05-14-21 
07-13-05 
07-13-25 


02-11-019 
02-12-019 
02-13-019 


4/12 

4/11 
4/10 


SO1 1410 
S0115IO 
S1ACI0 


01 
01 

I 


07-14-05 
07-14-25 
05-23-21 


02-16-019 
02-17-019 
02-23-309 


4/9 

4/8 
4/2 


S1CMO0 
SI CHI 
SICOIO 




I 
I 


05-22-31 
05-23-01 
07-22-17 


02-22-210 
02-23-306 
02-22-102 


4/3 
4/2 
4/3 


S1C1I0 
S1C2I0 
S1C3I0 


I 

I 


07-22-27 
07-22-37 
07-23-07 


02-22-017 
02-22-316 
02-22-219 


4/3 
4/3 
4/3 


S1ERA00 
SIERBOO 
S1ERC00 








07-23-27 
07-24-07 
07-23-37 


02-23-217 
02-23-017 
02-23-316 


4/2 
4/2 
4/2 


SIGOIO 
S1REQI0 


1 
I 


05-22-11 
05-23-31 


02-22-306 
02-22-106 


4/3 
4/3 







ELEMENT 


IDENTIFIER 










F 
I/O MAIN CHANNELS 






TERM. 
MOOIFIER FUNC 


ACCESS 
TERM. 


FS 
TERM. 

10-03-111 
10-03-307 
10-04-202 


LOC 
FS/SYM 

10/1 
10/1 
10/2 


NOTE 


CSBOOO 
CSB010 
CSB020 







10-17-10i 
10-17-105 
10-17-104 




CSB( 50 
CSBC40 
CSCJ50 




i 


10-17-103 
10-17-102 
10-17-101 


10-08-202 
02-31-109 
02-31-309 


10/6 

6/5 

6/5 




C19.20 

ER.IOHO 

I0.P01 




01 


09-16-11 
10-17-303 
J0-17^308 


06-31-103 
06-20-214 
06-31 -21jS_ 


a/3 

2/9 
8/3 




I0.P11 
I0.P21 
I0.P31 


01 




10-17-306 
10-17-304 
10-17-302 


06-31-010 
06-29-207 
06-29-205 


8/3 

8/5 
8/5 




IOOPHO 
[OOPLO 
IOOSIDLO 







09-13-01 
09-12-31 
10-17-301 


10-04-013 
10-04-009 
10-03-014 


10/2 
10/2 
■ 0/1 




100000 
100010 
100020 







09-09-03 
09-09-13 
09-09-23 


10-03-301 
10-03-101 
10-03-201 


10/1 
10J1 
10/1 




100030 
100040 
I00C50 







09-09-33 
09-10-03 
09-10-13 


10-03-001 
10-03-300 
10-03-100 


10/1 
10/1 
10/1 




100060 
I 00070 
IOD080 







09-10-23 
09-10-33 
09-09-01 


10-03-214 
10-03-018 
10-03-219 


10/1 
10/1 
10/1 




100090 
100100 
100110 







09-09-11 
09-09-21 
09-09-31 


10-03-019 
10-03-318 
10-03-114 


10/1 
10/1 
10/1 




100120 
100130 
100140 








09-10-01 
09-10-11 
09-10-21 


10-04-309 
10-04-109 
10-04-209 


10/2 
10/2 
10/2 




100150 

I0TR1N0 

ICTR2M0 







09-10-31 

10-17-104 

10-17-107 


10-04-213 
10-04-002 
10-04-003 


10/2 
10/2 
10/2 




1ST1.250 

LOFFOB 

LOFFOC 




01 

01 


10-17-307 
10-17-305 
09-16-21 


02-24-004 
06-06-2C3 
06-06-100 


a/4 

7/20 
7/20 




MOOIOCHO 
M01CHTN0 
M02CHTH0 







09-06-13 
09-06-23 
09-06-33 


06-06-110 
06-06-204 
06-06-314 


1/9 
1/9 
1/9 




HO3CHC0 

MD4STCH0 

'M05E10S6 







09-07-03 
09-07-13 
09-07-23 


06-06-114 
06-06-317 
06-06-117 


1/9 
1/9 
1/9 




MD6RAI00 

M07SPAO 

R10.PH0 







09-07-33 
09-08-03 
09-12-21 


06-06-214 
06-06-014 
06-18-215 


1/9 
1/9 
371 




R10.PL0 
RIO. 000 
RIO. 010 







09-12-11 
09-11-33 
09-12-03 


06-18-313 
06-09-313 
06-10-313 


3/1 
3/9 
3/8 




R10.020 
RIO. 030 
RIO. 040 







09-12-13 
09-12-23 
09-12-33 


06-11-313 
06-12-313 
06-13-313 


3/7 
3/6 
3/5 




R10.050 
R10.060 
RIO. 070 







09-13-03 
09-13-13 
09-13-23 


06-14-313 
06-16-313 
06-17-313 


3/4 

3/3 
3/2 




RIO. 080 
RIO. 090 
RIO. 100 








09-06-11 
09-06-21 
09-06-31 


06-09-215 
06-10-215 
06-11-215 


3/9 
3/8 
3/7 




RIO. 110 
RIO. 120 
RIO. 130 







09-07-01 
09-07-11 
09-07-21 


06-12-215 
06-13-215 
06-14-215 


3/6 
3/5 
3/4 




RIO. 140 
RIO. 150 
R9.PH0 








0?-07-31 
09-08-01 
09-12-01 


ie'14-215 
06-17-215 
06-14-015 


3/3 

3/2 
3/1 




R9.PL0 
R9.000 
R9.010 








09-11-31 
09-03-23 
09-03-33 


06-U-014 
06-09-014 
06-10-014 


3/1 
3/9 
3/4 









ELEMENT 


'DENTIFIER 


<CONT) 






F 
I/O MAIN CHANNELS 




TERM. 
MOOIFIER 


FUNC 


ACCESS 
TERM. 


TERM. 

06-11-014 
06-12-014 
06-13-014 


LOC 
FS/SYM NOTE 


R9.020 
R9.030 
R9.040 








09-04-03 
09-04-13 
09-04-23 


3/7 
3/6 
3/5 


R9.050 
R9.060 
R9.070 








09-04-33 
09-05-03 
09-05-13 


06-14-014 
06-16-014 
06-17-014 


3/4 
3/3 
3/2 


R9.080 
R9.090 
R9.10O 







09-03-21 
09-03-31 
09-04-01 


06-09-015 
06-10-015 
06-11-015 


3/9 
3/4 
3/7 


R9.110 
R9.120 
R9.130 








09-04-11 
09-04-21 
09-04-31 


06-12-015 
06-13-015 
06-14-015 


3/6 
3/5 
3/4 


R9.140 
R9.150 
SSCCOA 







09-05-01 
09-C5-11 
09-13-21 


06-16-015 
06-17-015 
06-13-210 


3/3 
3/2 
5/10 


SSSTPOA 





09-13-11 


06-16-115 


5/8 



~¥ 
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BELL LABORATORIES 



DWG SI2E 
C2 



ISSUE 

5A 



SD-1C900-01 



8 



maia in u. s. a. 



GB3 
M\bl77 






- 

is 
- 



W I 



fi 









CAD 1 

UNIT SYMBOL 







ELEMENT IDENTIFIER 










I/O 


G 

SUBCHANNELS 






TERM. 

MODIFIER FUNC 


ACCESS 
TERM. 


FS 
TERM. 

10-05-10* 


LOC 
FS/SYH 

10/3 


NOTE 
2 

2 


SCOOROON 
SC10R00P 

scooRom 


G 

I 

G 


10-17-012 
10-17-112 
10-02-018 


SCOOROIP 
SC00R02N 
SCOOR02P 


I 

G 

I 


10-02-1 11 
10-17-217 
10-17-117 


10-05-103 
10-05-312 


10/3 
10/3 


2 


SC00R03N 
SC00R03P 
SCOORO*N 


G 

I 

G 


10-17-2K 
10-17-31* 
10-02-016 


10-05-102 


10/3 


2 
2 


SCOORO*P 
SCOOR05N 
SCOOR05P 


t 

G 

I 


10-02-116 
10-17-017 
10-17-117 


10-05-110 
10-05-109 


10/3 
10/3 


2 


SC00R06N 
SCOOR06P 
SC00R07N 


G 
I 
G 


10-17-01* 

10-17-1H 
10-02-2U 


10-05-313 


10/3 


2 
2 


SCOOR07P 

SCOOROSN 
SCOOROIP 


! 

G 
I 


10-02-318 
10-02-216 
10-02-316 


10-05-101 
10-05-316 


10/3 
10/3 


2 


SCOOR09N 
SC00R09P 
SCOOR10N 


G 
I 
G 


10-02-0U 
10-02-11* 
10-02-208 


10-05-201 


10/3 


2 
2 


SCOORIOP 
SCOOR11N 
SCOOR11P 


I 

G 
I 


10-02-308 
10-02-206 
10-02-306 


10-06-103 
10-06-312 


10/* 
10/* 


2 


SC00R12H 
SCOORUP 
SC0OR13N 


G 
I 
G 


10-02-20* 
10-02-30* 
10-02-202 


10-06-102 


10/* 


2 
2 


SC00R13P 
SCOORUN 
SCOORUP 


I 
G 

1 


10-02-302 
10-02-200 
10-02-300 


10-06-316 
10-06-201 


10/* 
10/* 


2 


SCOORUN 
SCOOR15P 
SC00R16N 


G 
1 
G 

I 

G 
1 


10-02-008 
10-02-108 
10-02-006 

10-02-106 
10-02-00* 
10-02-10* 


10-06-109 

10-06-110 
10-06-10* 


10/* 

10/* 
10/* 


2 
2 


SC00R16P 
SC00R17N 
SC00R17P 


2 


SCOORUN 
SCOORUP 
SC00R19N 


G 

1 
G 


10-02-002 
10-02-102 
10-02-000 


10-06-313 


10/* 


2 

2 


SCOOR19P 

SCOOSOON 
SCOOSOOP 


I 

G 



10-02-100 
10-17-013 
10-17-113 


10-06-101 
10-05-117 


10/* 
10/3 


2 


SCOOS01N 
SCOOSOIP 
SC00S02N 


G 

G 


10-02-019 
10-02-119 
10-17-218 


10-05-11* 


10/3 


2 
2 


SCOOS02P 
SC0OS03N 
SC00S03P 



G 




10-17-318 
10-17-215 
10-17-315 


10-05-113 
10-05-112 


10/3 
10/3 


2 


SCOOS04N 
SC00S04P 
SCOCSOSN 


G 


G 


10-02-017 
10-02-117 
10-17-018 


10-05-116 


10/3 


2 
2 


SCOOS05P 
SC00S06N 
SCOOS06P 



G 



10-17-118 
10-17-015 
10-17-115 


10-05-115 
10-05-318 


10/3 
iO/3 


2 


SC00S07N 
SCOOS07P 
SC00S08N 


G 

G 


10-02-219 
10-C2-319 
10-02-217 


10-05-111 


10/3 


2 

2 


SCOQSOSP 
SCOOS09N 
SCOOS09P 



G 



10-02-317 
10-02-015 
10-02-115 


10-05-317 
10-05-118 


10/3 
10/3 


2 


SCO0S10N 

scoosiop 
scoosun 


G 


G 


10-02-209 
10-02-309 
10-02-207 


10-06-11* 


10/* 


2 

2 


SCOOS11P 
SCOOS12N 
SC00S12P 




G 



10-02-307 
10-02-205 
10-02-305 


10-06-113 
10-06-112 


10/* 
10/* 


2 





ELEMENT IDENTIFIER 


(CONT) 






I/O 


SUBCHANNELS 






TERM. 
MODIFIER FUNC 


ACCESS 
TERM. 


FS 
TERM. 

10-06-317 


LOC 
FS/SYH NOTE 

10/* 




SC00S13N G 
SC00S13P 
SCOOSUN G 


10-02-203 
10-02-303 
10-02-201 




SCOOSUP 
SCOOSUN G 
SC00S15P 


10-02-301 
10-02-009 
10-02-109 


10-06-118 
10-06-115 


10/* 
10/* 




SCOOSUN G 
SCOOSUP 
SC00S17N G 


10-02-007 
10-02-107 
10-02-005 


10-06-116 


10/* 




SCOOSUP 
SCOOSUN G 
SCOOSUP 


10-02-105 
10-02-003 
10-02-103 


10-06-117 
10-06-318 


10/* 
10/* 




SC00S19N G 
SC00S19P 
SC01R00N G 


10-02-001 
10-02-101 
11-06-36 


10-06-111 


10/* 




SC01R00P I 
SC01R01N G 
SC01R01P 1 


11-06-37 
11-07-16 
11-07-17 


10-09-10* 
10-09-103 


10/7 
10/7 




SC01R02N G 
SC01R02P I 
SC01R03N G 


11-07-36 
11-07-37 
11-08-16 


10-09-312 


10/7 




SC01R03P I 
SC01Ru*N G 
SC01R0*P I 


11-08-17 
11-08 36 
11-08-37 


10-09-102 
10-09-110 


10/7 
10/7 




SC01R05N 1 
SC01R05P I 
SC01R06N G 


11-06-3* 
11-06-35 
11-07-1* 


10-09-109 


10/7 




SC01R06P I 
SC01R07N G 
SC01R07P I 


11-07-15 
11-07-3* 
11-07-35 


10-09-313 
10-09-101 


10/7 
10/7 




SC01R08N G 
SC01R08P I 
SC01R09N G 


11-08-1* 
11-08-15 
11-08-3* 


10-09-316 


10/7 




SC01R09P I 
SC01R10N G 
SC01R10P I 


11-08-35 
11-09-26 
11-09-27 


10-09-201 
10-10-103 


10/7 
10/8 




SC01R11N G 
SC01R11P I 
SC01R12N G 


11-10-06 
11-10-07 
11-10-26 


10-10-312 


10/8 




SC01R12P I 
SC01R13N G 
SC01R13P I 


11-10-27 
11-11-06 
11-11-07 


10-10-102 
10-10-316 


10/8 
10/8 




SC01RUN G 
SC01RUP I 
5C01R15N G 


11-11-26 
11-11-27 
11-39-2* 


10-10-201 


10/8 




SC01R15P I 
SC01R16N G 
SC01RUP I 


11-09-25 
11-10-0* 
11-10-05 


10-10-109 
10-10-110 


10/8 
10/8 




SC01R17N G 
SC01R17P I 
SC01RUN G 


11-10-2* 
11-10-25 
11-11-0* 


10-10-10* 


10/8 




SC01RUP I 
SC01R19N G 
SC01R19P I 


11-11-05 
11-11-2* 
11-11-25 


10-10-313 
10-10-101 


10/8 
10/8 




SC01S00N G 
SC01S00P 
SC01S01N G 


11-06-26 
11-06-27 
11-07-06 


10-09-117 


10/7 




SC01S01P 
SC01S02N G 
SC01S02P 


11-07-07 
11-07-26 
11-07-27 


10-09-11* 
10-09-113 


10/7 
10/7 




SC01S03N G 
SC01S03P 
SC01S0*N G 


11-08-06 
11-08-07 
11-08-26 


10-09-112 


10/7 




SCO ISO*.' 
SC01S05N G 
SC01S05P 


11-08-27 
11-06-24 
11-06-25 


10-09-116 
10-09-115 


10/7 
10/7 





ELEMENT IDENTIFIER (CONT) 
G 
I/O SUBCHANNELS 



TERM. ACCESS 

MODIFIER FUNC TERH. 

SC01S06N G 11-07-0* 

SC01S06P 11-07-05 

SC01S07N G 11-07-2* 

SC0IS07P 11-07-25 

SC0'S08N G 11-08-0* 

SCOiSOSP 11-08-05 



SC1S09N G 
SC01S09P 
SC01S10N G 

SC01S10P 
SC01S11N G 
SC01S11P 

SC01S12N G 
SC01S12P 
SC01S13N G 

SC01S13P 
SCOiSUN G 
SC01S1*P 

SCOISUN G 
SC01S15P 
SC01S16N G 

SC01S16P 
SC01S17N G 
SC01S17P 

SCOISUN G 
SC01S18P 
SC01S19N G 

SC01S19P 
SC02R00N G 
SC02R00P I 

SC02R01N G 
3C02R01P I 
SC02R02N G 

SC02R02P I 
SC02R03N G 
SC02R03P I 

SC02R0*N G 
SC02R04P 1 
SC02R05N G 

SC02R05P I 
SC02R06N G 
SC02R06P I 

SC02R07N G 
SC02R07P I 
SC02R08N G 

SC02R08P 1 
SC02R09N G 
SC02R09P I 

SC02R10N G 
SC02R10P 1 
SC02R11N G 

SC02R11P I 
SC02R12N G 
SC02R12P 1 

SC02R13N G 
SC02R13P I 
SC02RUN G 

SC02R1*P I 
SC02R15N G 
SC02R15P 1 

SC02R16N G 
SC02R16P ! 
SC02R17N G 



11-08-2* 
11-08-25 
11-09-16 

11-09-17 
11-09-36 
11-09-37 

11-10-16 
11-10-17 
11-10-36 

11-10-37 
11-11-16 
11-11-17 

11-09-1* 
11-09-15 
11-09-3* 

11-09-35 
11-10-1* 
11-10-15 

11-10-3* 
11-10-35 
11-11-1* 

11-11-15 

10-16-218 

10-16-318 

10-16-216 
10-16-316 
10-16-21* 

10-16-31* 
10-16-212 
10-16-312 

10-16-210 
10-16-310 
10-16-018 

10-16-118 
10-16-016 
10-16-116 

10-16-01* 
10-16-11* 
10-16-012 

10-16-112 
10-16-010 
10-16-110 

10-16-208 
10-16-308 
10-16-206 

10-16-306 
10-16-20* 
10-16-30* 

10-16-202 
10-16-302 
10-16-200 

10-16-300 
10-16-008 
10-16-108 

10-16-006 
10-16-106 
10-16-00* 



SC02R17P I 10-16-10* 
SC02RUN G 10-16-002 
SC02RUP I 10-16-102 



FS 

TERM. 



10-09-318 

10-09-111 
10-09-317 

10-09-118 

10-10-1U 
10-10-113 

10-10-112 

10-10-317 
10-10-118 

10-10-113 

10-10-116 
10-10-117 

10-10-318 

10-10-111 
10-13-10* 

10-13-103 

10M3-312 
10-13-102 

10-13-110 

10-13-109 
10-13-313 

10-13-101 

10-13-316 
10-13-201 

10-U-103 

10-U-312 
10-U-102 

10-U-316 

10-U-201 
10-U-109 

10-U-110 

10-U-10* 
10-U-313 



LOC 
FS/SYH NOTE 



10/7 

10/7 
10/7 

10/7 

10/8 
10/8 

10/8 

10/8 
10/8 

10/8 

10/8 
10/8 

10/8 

10/8 
10/11 

10/11 

10/11 
10/11 

10/11 

10/11 
10/11 

10/11 

10/11 
10/11 

10/12 

10/12 
10/12 

10/12 

10/12 
10/12 

10/12 

10/12 
10/12 







ELEMENT IDENTIFIER 


(CONT) 








I/O 


G 

SUBCHANNELS 






TERH. 
MOOIFIER 


: UNC 


ACCESS 
TERM. 


FS 

TERH. 

10-U-101 


LOC 
FS/SYi« 

10/12 


NOTE 


SC02R19N 
SC02R19P 
SC02S00N 


G 
1 

G 


10-16-000 
10-16-100 
10-16-219 


2 
2 


SC02SO0P 
SC02S01N 
SC02S01P 



G 



10-16-319 
10-16-217 
10-16-317 


10-13-117 
10-13-11* 


10/11 
10/11 


2 


SC02S02N 
SC02S02P 
SC02S03N 


G 

G 


10-16-215 
10-16-315 
10-16-213 


10-13-113 


10/11 


2 
2 


SC02S03P' 

SC0ZS04N 
SC02S04P 



G 

a 


lU^U-^lT 
10-16-211 
10-16-311 


rtf-lJ-TT2 
10-13-116 


10/11 
10/11 


2 


SC02S05N 
SC02S05P 
SC02S06N 


G 

G 


10-16-019 
10-16-119 
10-16-017 


10-13-115 


10/11 


2 
2 


SC02S06P 
SC02S07N 
SC02S07P 




G 



10-16-117 
10-16-015 
10-16-115 


10-13-318 
10-13-111 


10/1' 

10' n 


7 


SC02S08N 
SC02S08P 
SC02S09N 


G 

G 


10-16-013 
10-16-113 
10-16-011 


10-13-317 


10/11 


2 

2 


SC02S09P 
SC02S10N 
SC02S10P 



G 



10-16-111 
10-16-209 
10-16-309 


10-13-118 
10-U-11* 


10/11 
10/12 


2 


SC02S11N 
SC02S11P 
SC02S12N 


G 

G 


10-16-207 
10-16-307 
10-16-205 


10-U-113 


10/12 


2 
2 


SC02S12P 
SC02S13N 
SC02S13P 




r- 


10-16-305 
10-16-203 
10-16-303 


10-U-112 
10-U-317 


10/12 
10/12 


2 


SC02S UN 
SC02SUP 
SC02S15N 


G 

G 


10-16-201 
10-16-301 
10-16-009 


10-U-1U 


10/12 


2 

2 


SC02S15P 
SC02S16N 
SC02S16P 



G 



10-16-109 
10-16-007 
10-16-107 


10-U-115 
10-U-116 


10/12 
10/12 


2 


SC02S17N 
SC02S17P 
SC02SUN 


G 

G 


10-16-005 
10-16-105 
10-16-003 


10-U-117 


10/12 


2 
2 


SC02S18P 
SC02S19N 
SC02S19P 



G 



10-14-103 
10-16-001 
10-16-101 


10-U-318 
10-U-111 


10/12 
10/12 


2 



T 



1A CENTRAL CONTROL 



BELL LABORATORIES SD-1C900"01 

MB I U. S. A. I 



(MG SI2E 
C2 



ISSUE 

AA 



GB4 

mrnir 



. 



3 



CAD 1 

UNIT SYMBOL 







ELEMENT 


IDENTIFIER 










EXTERNAL INTERRUPTS 






TERM. 
MOOIF1ER 


FUNC 


ACCESS 
TERM. 


FS 
TERM. 


LOC 
FS/SYM 


NOTE 


INTEN 
INTEP 
INTFN 


G 
1 
G 


01-27-32 
01-27-33 
01-24-02 


02-26-017 


7/21 


2 

2 


INTFP 
INTGN 
1NTGP 


I 
G 

I 


01-24-03 
01-28-12 
01-28-13 


02-26-018 
02-26-001 


7/21 

7/21 


Z 


INTHN 
INTHP 

1NTJN 


G 
I 

G 


01-28-22 
01-28-23 
01-28-32 


02-26-002 


7/21 


2 
2 


INTJP 
1NTKN 
INTKP 


I 
G 
I 


01-28-33 
01-29-02 
01-29-03 


02-26-003 
02-26-201 


7/21 
7/21 


2 


1SF0 
ISGO 
ISHO 







02-26-009 
02-26-111 
02-26-011 


02-26-009 
02-26-111 
02-26-011 


7/21 
7/21 
7/21 




ISJO 
ISKO 
ITDCE8N 




G 


02-26-110 
02-26-212 
10-17-219 


02-26-110 
02-26-212 


7/21 
7/21 


2 


ITOCEBP 
ITDCODN 
ITOCOOP 


I 

G 
1 


10-17-319 
10-17-216 
10-17-316 


02-26-01* 
02-26-016 


7,21 
7/21 


2 


ITTYEAN 
ITT/EAP 
ITTYOCN 


G 
I 

G 


10-17-019 
10-17-119 
10-17-016 


02-26-013 


7/21 


2 
2 


ITTYOCP 


I 


10-17-116 


02-26-015 


7/21 







ELEMENT 


IDENTIFIER 
J 








SYSTEM STATUS PANEL 









-aai8iniaa-.v»niMiii 


............. V ... JVV . 


-■-■■-• 




TERM. ACCESS 
MODIFIER FUNC TERM. 

FORCEN 1 10-17-011 
FORCEP I 10-17-111 
MRFN G 10-17-010 


FS 
TERM. 

02-26-210 
02-26-310 


LOC 
FS/SYM 

7/21 
7/21 


NOTE 

2 


MRFP 


I 10-17-110 


02-26-202 


7/21 







ELEMENT 


IDENTIFIER 










K 








MAINTENANCE CHANNEL 






TERM. 
MOOIFIER 


ACCESS 
FUNC TERM. 


FS 
TERM. 

02-26-107 
02-26-007 


LOC 
FS/SYM 

9/1 
9/1 


NOTE 


MCHRDN 
MCHROP 
MCHSON 


1 01-28-01 
1 01-27-31 
G 01-28-20 


2 


MCHSDP 


01-28-21 


02-26-108 


9/1 








3A CENTRAL CONTROL 



OUG S12E 
C2 



ISSUE 

4A 



BELL LABORATORIES 



SD-1C900-01 



& 



wns :• u. s. a. I 



1 



GB5 

wmm 












" 






! 



CAD 1 

UNIT SYMBOL 



ELEMENT IDENTIFIER 
L 
CC POWER 



TERM. ACCESS 
M001F1ER FUNC TERM. 



I.KOFF1 
LPTKA3 
MNRO 



MNO 

NPAO 

PATO 

PA1 

PA1 
PKEY 



3F058A 
3F05S8 
3F058C 

3F058D 
3F05SE 
3F058F 

3F062A 
5F062B 
3F062C 

3G054A 
3G054B 
3G054C 

3G054D 
3G054E 
3G054F 

3G05SA 
3G058B 
3G05SC 

3G058D 
3G05SE 
3G058F 

3G062A 
3G062B 
3G062C 



PKEYR 

' '/IRK AH 

PURKABa G 

PWRKA83 G 

PWRKAI1 

PHRKAMa G 

PWRLO 1 

PWROFFO I 

12F046 

12F054AB 01 

12F054A8 01 

12F054CD 0! 

12F054CD 01 

12F054EF 01 

12F054EF 01 

12F055A3 01 

12F05SA8 0! 

12F058CF 01 

12F058CF 01 

12F058DE 0! 

12F0S80E 01 

12F062AB 0! 

12F062AB 01 

12F062C 01 

12F070 

24V0AA8 P 

24V0AA9 P 



3F054A 

3F0548 

3F054C 

3F054D 

3F054E 

3F054F 



10-28-119 
10-28-315 
10-28-113 

10-28-114 
10-28-117 
10-28-215 

10-28-316 
10-28-310 
10-28-312 

10-28-311 
10-28-115 
10-28-016 

10-28-116 
10-28-313 
10-28-314 

10-28-317 
10-28-318 
10-28-214 

02-01-210 
02-01-109 
02-14-210 

02-14-109 
02-44-109 
02-44-210 

06-0! 210 
06-01-109 
06-44-210 

06-44-109 
06-02-109 
06-02-210 

10-29-109 
10-29-210 
10-01-109 

10-28-213 
10-28-218 
10-28-110 



02-01-009 
02-01-310 
02-14-310 

02-14-009 
02-44-009 
02-44-310 



06-01-009 

06-01-310 

06-44-009 

06-02-310 

06-02-009 

06-44-310 



10-29-310 
10-29-009 
10-01-009 



02-01-008 

02-01-311 

02-14-311 

02-14-008 

02-44-008 

02-44-311 

06-01-008 

06-01-311 

06-44-008 

06-02-311 

06-02-008 

06-44-311 

10-29-311 

10-29-008 

10-01-008 



FS 
TERM. 



06-06-315 



10-28-201 
10-28-215 



10-28-203 
10-28-203 



06-06-015 
10-28-214 

02-01-109 
02-01-109 
02-14-109 

02-14-109 
02-44-109 
02-44-109 

06-01-109 
06-01-109 
06-44-109 

06-44-109 
06-02-109 
06-02-109 

10-29-109 
10-29-139 
10-01-109 

10-28-213 
10-28-218 



02-01-009 
02-01-310 
02-14-310 

02-14-009 
02-44-009 
02-44-310 

06-01-009 
06-01-310 
06-44-009 

06-02-310 
06-02-009 
06-44-310 

10-29-310 
10-29-009 
10-01-009 

02-01-008 
02-01-311 
02-14-311 

02-14-008 
02-44-008 
02-44-311 

06-01-008 
06-01-311 
06-44-008 

06-02-311 
06-02-008 
06-44-311 

10-29-311 
10-29-008 
10-01-008 



LOC 
FS/SYM NOTE 



7/20 



14/9 
14/9 



14/9 
14/9 



7/20 
14/9 

14/1 
14/1 
14/2 

14/2 
14/3 
14/3 

14/4 
14/4 
14/6 

14/6 
14/5 
14/5 

14/8 
14/8 
14/7 

14/9 
14/9 



14/1 X 

14/1 

14/2 

14/2 X 
14/3 
14/3 2 

14/4 X 
14/4 
14/6 2 

14/5 
14/5 

14/6 



14/8 
14/8 
14/7 

14/1 
14/1 
14/2 

14/2 
14/3 
14/3 

14/4 
14/4 
14/6 

14/5 
K/5 
14/6 

14/8 
14/8 
14/7 



ELEMENT IDENTIFIER (CONT) 



."' 






L 

CC POWER 






TERM. 
MODIFIER 


FUNC 


ACCESS 
TERM. 


FS 
TERM. 


LOC 
FS/SYM 


NOTE 


3T054A 
3T054A 
3T054A 


G 

G 

G 


02-01-100 
02-01-101 
02-01-102 


02-01-200 
02-01-200 
02-OWOO 


14/1 
14/1 
14/V 


X 
X 
X 


3T054A 
3T054A 
3T054A 


G 
G 
G 


02-01-103 
02-01-104 
02-01-105 


02-01-200 
02-01 -200 
OZ-01-200 


14/1 
14/1 

14/1 


X 
X 
X 


3T054A 
3T054A 
3T054A 


G 
G 
G 


02-01-106 
02-01-107 
02-01-108 


02-01-200 
02-01-200 
02-01-200 


14/1 
14/1 
14/1 


X 
X 
X 


3T0548 
3T0548 
3T054B 


G 
G 
G 


02-01-319 
02-01-313 
02-01-312 


02-01-319 
02-01-319 
02-01-319 


14/1 

14/1 
14/1 




3T054B 
3T054B 
3T054B 


G 
G 
G 


02-01-316 
02-01-315 
02-01-211 


02-01-319 
02-01-319 
02-01-319 


14/1 
14/1 
14/1 




3T0548 
3T0548 
3T054B 


G 
G 
G 


02-01-314 
02-01-318 
02-01-317 


02-01-319 
02-01-319 
02-01-319 


14/1 
14/1 
14/1 




3T054C 
3T054C 
3T054C 


G 
G 
G 


02-14-211 
02-14-319 
02-14-315 


02-14-319 
02-14-319 
02-14-319 


14/2 
14/2 
14/2 




3T054C 
3T054C 
3T054C 


G 
G 
G 


02-14-314 
02-14-313 
02-14-312 


02-14-319 
02-14-319 
02-14-319 


14/2 
14/2 
14/2 




3T054C 
3T054C 
3T054C 


G 
G 

G 


02-14-318 
02-14-317 
02-14-316 


02-14-319 
02-14-319 
02-14-319 


14/2 
14/2 
14/2 




3T0540 
3T0540 
3T0540 


G 
G 
G 


02-14-103 
02-14-108 
02-14-100 


02-14-200 
02-14-200 
02-14-200 


14/2 
14/2 
14/2 


X 
X 
X 


3T0540 
3T054D 
3T054D 


G 

G 
G 


02-14-101 
02-14-102 
02-14-104 


02-14-200 
02-14-200 
02-14-200 


14/2 
14/2 
14/2 


X 

X 
X 


3T0540 
3T0540 
3T0S4O 


G 
G 
G 


02-14-105 
02-14-106 
0Z-T4-107 


02-14-200 
02-14-200 
02-14-200 


14/2 
14/2 
14/2 


X 
X 
X 


3T054E 
3T054E 
3T054E 


G 
G 
G 


02-44-103 
02-44-102 
02-44-101 


02-44-200 
02-44-200 
02-44-200 


14/3 
14/3 
14/3 




3T054E 

3T054E 
3T054E 


G 
G 
G 


02-44-100 
02-44-108 
02-44-107 


02-44-200 
02-44-200 
02-44-200 


14/3 
14/3 
14/3 




3T054E 
3Y054E 
3T054E 


G 
E 

G 


02-44-106 

02-44-105 
02-44-104 


02-44-200 
02-44-200 
02-44-200 


14/3 
14/3 
14/3 




3T054F 
3T054F 
3T054F 


G 
G 

G 


02-44-211 
02-44-312 
02-44-313 


02-44-319 
02-44-319 
02-44-319 


14/3 
14/3 
14/3 


z 
z 

2 


3T054F 
3T054F 
3T054F 


G 

G 
G 


02-44-318 
02-44-319 
02-44-iH 


02-44-319 
02-44-319 
02-44-319 


14/3 
14/3 
14/3 


z 

z 

I 


3T054F 
3T054F 
3T054F 


G 
G 

G 


02-44-315 
02-44-316 
02-44-317 


02-44-319 
02-44-319 
02-44-319 


14/3 
14/3 
14/3 


z 
z 
z 


3T058A 
3T058A 
3T058A 


G 

G 
G 


06-01-102 
06-01-108 
06-01-100 


06-01-200 
06-01-200 
06-01-200 


14/4 
14/4 
14/4 


X 
X 
X 


3T058A 
3T058A 
3T058A 


G 
G 
G 


06-01-101 
06-01-104 
06-01-105 


06-01-200 
06-01-200 
06-01-200 


14/4 
14/4 
14/4 


X 
X 

X 


3T05SA 
3T058A 
3T058A 


G 
G 


06-01-106 
06-01-107 
06-01-103 


06-01-200 
06-01-200 
06-01-200 


14/4 

14/4 
14/4 


X 
X 

X 


3T058B 
3T058B 
3T058B 


G 

G 
G 


06-01-319 
06-01-211 
06-01-318 


06-01-319 
06-01-319 
06-01-319 


14/4 
14/4 
14/4 









ELEMENT IDENTIFIER 


(CONT) 










L 
CC POWER 






TERM. 
MODIFIER 


FUNC 


ACCESS 
TERM. 


FS 
TERM. 


LOC 
FS/SYM 


NOTE 


3T058B 
3T0588 
JTOTW— 


G 

G 
G 


06-01-317 
06-01-316 
«6-»)-315 


06-01-319 
06-01-319 
06-01-319 


14/4 
14/4 
14/4- ■- 




3T058B 
3T052B 
3T05JJ 


G 
G 
G 


06-0'-3H 
06-01-3H 
06-01-312 


06-01-319 
06-01-319 
06-01-319 


14/4 

14/4 
14/4 




3T05'C 
3T058C 
3T058C 


G 
G 
G 


06-44-100 
06-44-101 
06-44-102 


06-44-200 
06-44-200 
06-44-ZOO 


14/6 
14/6 
14/6 


Z 
Z 

Z 


3T058C 
3T058C 
3T058C 


G 
G 
G 


06-44-103 
06-44-104 
06-44-106 


06-44-200 
06-44-200 
06-44-200 


14/6 
14/6 
14/6 


z 

2 

Z 


3T058C 
3T058C 
3T058C 


G 
G 
G 


06-44-107 
06-44-105 
09-37T-GDA 


06-44-200 
06-44-200 
06-44-200 


14/6 
14/6 
14/6 


z 
z 


3T058C 
3T058C 
3T058O 


G 

G 
G 


09-4ZT-GDC 

06-44-108 

06-02-319 


06-44-200 
06-44-200 
06-02-319 


14/6 
14/6 
14/5 


z 


3T058D 
3T058D 
3T0580 


G 
G 
G 


06-02-312 
06-02-318 
06-02-317 


Ot -02-319 
06-02-319 
06-02-319 


14/5 

14/5 
14/5 




3T0580 
3T0580 
3T0580 


G 
G 
G 


06-02-211 
06-02-316 
06-02-315 


06-02-319 
06-02-319 
06-02-319 


14/5 
14/5 
14/5 




3T058D 
3T058D 
3T058E 


G 
G 
ti 


06-02-314 
06-02-313 
06-02-103 


06-02-319 
06-02-319 
06-02-200 


U/5 
14/5 
14/5 




3T058E 
3T058E 
3T058E 


G 
G 
3 


06-02-102 
06-02-101 
06-02-100 


06-02-200 
06-02-200 
06-02-200 


14/5 
14/5 
14/5 




3T058E 
3T058E 
3T058E 


G 
G 

E 


06-02-108 
06-02-107 
06-02-106 


06-02-200 
06-02-200 
06-02-200 


14/5 
14/5 
14/5 




3T058E 
3T058E 


G 
G 
G 


06-02-105 
06-02-104 
06-44-319 


06-02-200 
06-02-200 
06-44-119 


14/5 
14/5 




3T058F 


It/6 




3T058F 
3T058F 
3T058F 


G 
G 

G 


06-44-317 
06-44-318 
06-44-312 


06-44-31* 
06-44-319 
06-44-319 


14/6 
14/6 
14/6 




3T058F 
3T058F 
3T058F 


G 
G 
G 


06-44-211 
06-44-313 
06-44-314 


06-44-319 
06-44-319 
06-44-319 


14/6 
14/6 
14/6 




3T058F 
ST058F 
3T062A 


G 

G 
G 


06-44-315 
06-44-316 
10-29-211 


06-44-319 
06-44-31* 
10-29-319 


14/6 
14/6 
14/8 




3T062A 
3T062A 
3T062A 


G 

G 
G 


10-29-31? 
10-29-312 
10-29-313 


10-29-319 
10-29-319 
10-29-319 


14/1 
14/8 
14/8 




3T062A 
3T062A 
3T062A 


G 
G 
G 


10-29-314 
10-29-315 
10-29-316 


10-29-319 
10-29-319 
10-29-319 


14/8 
14/8 
14/8 




3T062A 
3T062A 
3T062B 


G 
G 
G 


10-29-317 
10-29-318 
10-28-219 


10-29-319 
10-29-319 
10-29-200 


14/8 
14/8 
14/8 




3T062B 
3T062B 
3T0628 


G 

G 

G 


10-29-105 
10-29-101 
10-29-107 


10-29-200 
10-29-200 
10-29-200 


14/8 
14/8 
14/8 


X 
X 
X 


3T0628 
3T0628 
3T062B 


G 
G 
G 


10-29-100 
10-29-106 
10-29-103 


10-29-200 
10-29-200 
10-29-20C 


14/8 
14/8 
14/8 


X 
X 
X 


3T062B 
3T062B 
3T062B 


G 
G 

G 


10-29-104 
10-28-319 
10-29-102 


10-29-200 
10-29-200 
10-29-200 


14/8 
14/8 
14/8 


X 
X 


3T062B 
3T062C 
3T062C 


G 
G 
G 


10-29-108 
10-01-108 
10-01-100 


10-29-200 
10-01-200 
10-01-200 


14/8 
14/7 
14/7 


X 







ELEMENT IDENTIFIER 


<CONT) 










L 

CC POWER 




- 


TERM. 




ACCESS 


FS 


LOC 




MODIFIER 


FUNC 


TERM. 


TERM. 


FS/SYM 


NOTE 


3T062C 


G 


10-01-104 


10-01-200 


14/7 




3T062C 


G 


10-01-103 


10-01-200 


14/7 




3T062C 


G 


10-01-102 


10-01-200 


14/7 




3T062C 


G 


10-01-101 


10-01-200 


14/7 




3T062C 


G 


10-01-107 


10-01-200 


14/7 




3T062C 


G 


10-01-106 


10-01-200 


H/7 




1T062C 


G 


10-01-105 


10-01-200 


14/7 




3VG1028T 


G 


10-28-118 


10-28-219 


14/9 




3V054A 


P 


02-01-000 


02-01-000 


14/1 


X 


3V054A 


P 


02-01-007 


02-01-000 


14/1 


X 


3V054A 


P 


02-01-006 


02-01-000 


14/1 


X 


3V054A 


P 


02-01-005 


02-01-000 


14/1 


X 


3V054A 


P 


02-01-004 


02-01-000 


14/1 


X 


3V054A 


P 


02-01-003 


02-01-000 


14/1 


X 


3V054A 


P 


02-01-OC2 


02-01-000 


14/1 


X 


3V054A 


P 


02-01-001 


02-01-000 


14/1 


X 


3V0548 


P 


02-01-219 


02-01-119 


14/1 




3V054B 


P 


02-01-214 


02-01-119 


14/1 




3V054B 


? 


02-01-213 


02-01-119 


14/1 




3V054B 


P 


02-01-212 


02-01-119 


14/1 




3V054B 


P 


02-01-218 


02-01-119 


14/1 




3V054B 


P 


0Z-0I-Z17 


02-01-119 


14/1 




3V054B 


P 


02-01-216 


02-01-119 


14/1 




3V054B 


P 


02-01-215 


02-01-119 


14/1 




3V054C 


P 


02-14-219 


02-14-119 


14/2 




3V054C 


P 


02-14-212 


02-14-119 


14/2 




3V054C 


P 


02-14-216 


02-14-119 


14/2 




3V054C 


P 


02-14-215 


02-14-119 


14/Z 




3V054C 


P 


02-14-214 


02-14-119 


14/2 




3V054C 


P 


07-14-213 


02-14-119 


14/2 




IV054C 


P 


0Z-14-Z18 


0Z-H-119 


14/2 




3V054C 


P 


0Z-14-ZI7 


OZ-14-119 


14/2 




3V0540 


P 


OZ-14-000 


OZ-14-000 


14/Z 


X 


3V0540 


P 


02-14-007 


02-14-000 


14/Z 


X 


3V0540 


P 


02-14-006 


02-14-000 


14/Z 


X 


3V054D 


■»■"• 


02-T4-005 


02-14-000 


14/Z 


X 


3V0540 


? 


02-14-004 


OZ-14-000 


14/2 


X 


3V054D 


P 


02-14-003 


OZ-14-000 


14/Z 


X 


3V054D 


P 


02-14-002 


OZ-14-000 


14/2 


X 


3V054D 


P 


02-14-001 


02-14-000 


14/Z 


X 


3V054E 


P 


02-44-000 


02-44-000 


14/3 




3V054E 


P 


02-44-007 


02-44-000 


14/3 




3V054E 


? 


02-44-006 


OZ-44-000 


14/3 




3V054E 


P 


02-44-005 


02-44-000 


14/3 




3V054E 


P 


02-44-004 


02-44-000 


14/3 




3V054E 


P 


02-44-003 


02-44-000 


14/3 




3V054E 


P 


02-44-002 


02-44-000 


14/3 




3V054E 


P 


02-44-001 


02-44-000 


14/3 




3V054F 


P 


02-44-219 


02-44-119 


14/3 


Z 


3V054F 


? 


02-44-218 


02-44-119 


14/3 


Z 


3V054F 


P 


02-44-217 


02-44-119 


14/3 


z 


3V054F 


P 


02-44-216 


02-44-119 


14/3 


z 


3V054F 


P 


02-44-215 


02-44-119 


14/3 


z 


3V054F 


P 


02-44-214 


02-44-119 


14/3 


z 


3V054F 


P 


02-44-213 


02-44-119 


14/3 


2 


3V054F 


P 


02-44-212 


02-44-119 


14/3 


2 


3V058A 


P 


06-01-000 


06-01-000 


14/4 


X 



^T 



B 



3A CENTRAL CONTROL 



BELL LABORATORIES SD"1C900-01 



DUG SI2E 
C2 



ISSUE 

7D 



«I«!H> in U. S. 4. 1 



GB6 

U/dl/77 







ELEMENT IDENTIFIER < 


CONT) 










CC POWER 






TERH. 
MODIFIER 


FUNC 


ACCESS 
TERM. 


FS 
TERM. 

06-01-000 
06-01-000 
06-01-000 


LOC 
FS/SYM 

14/4 
14/4 
14/4 


NOTE 


3V058A 
3V058A 
3VC58A 


P 
P 

P 


06-01-007 
06-01-006 
06-01-005 


X 

X 
X 


3V058A 
3V05SA 
3V058A 


P 
P 

P 


06-01-004 
06-01-003 
06-01-002 


06-01-000 
06-01-000 
06-01-000 


14/4 
14/4 
14/4 


X 
X 
X 


3V058A 
3V058B 

3V05SB 


P 
P 
P 


06-01-001 
06-01-219 
06-01-216 


06-01-000 
06-01-119 
06-01-119 


14/4 
14/4 
14/4 


X 


3V05SB 
3V05SB 

3V05SB 


P 
P 
P 


06-01-21! 
06-01-214 
06-01-213 


06-01-119 
06-01-119 
06-01-119 


14/4 
14/4 
14/4 




3V05S8 
3V058B 
3V05SB 


P 
P 
P 


06-01-212 
06-01-218 
06-01-217 


06-01-119 
06-01-119 
06-01-119 


14/4 
14/4 
14/4 




3V058C 
3V05SC 
3V058C 


P 
P 
P 


06-44-001 
06-44-006 
06-44-007 


06-44-000 
06-44-000 
06-44-000 


14/6 
14/6 
14/6 


2 
2 
2 


3V058C 
3V058C 
3V058C 


P 
P 
P 


06-44-002 
06-44-003 
06-44-004 


06-44-000 
06-44-000 
06-44-000 


14/6 
14/6 
'14/6 


2 
2 
'2 


3V058C 
3V058C 
3V058D 


P 
P 
P 


06-44-005 
06-44-000 
06-02-218 


06-44-000 
06-44-000 
06-02-119 


14/6 
14/6 
14/5 


2 
2 


3V05SD 
3V058D 
3V058D 


P 
P 
P 


06-02-217 
06-02-216 
06-02-215 


06-02-119 
06-02-119 
06-02-119 


14/5 
14/5 
14/5 




3V05SD 
3V058D 
3V058D 


P 

P 
P 


06-02-214 
06-02-213 
06-02-212 


06-02-119 
06-02-119 


14/5 

14/5 
14/5 




3V058D 
3V058E 
3V058E 


P 
P 
P 


06-02-219 
06-02-000 
06-02-006 


06-02-119 
06-02-000 
06-02-000 


14/5 
14/5 
14/5 




3V058E 
3V058E 
3V0'i*E 


P 
P 
P 


06-02-005 
C6-02-007 
06-02-004 


06-02-000 
06-02-000 
06-02-000 


14/5 
14/5 
14/5 




3V058E 
3V058E 
3V058E 


P 

P 
P 


06-02-003 
06-02-002 
06-02-001 


06-02-000 
06-02-000 
06-02-000 


14/5 
14/5 
14(5 




3V058F 
3V058F 
3V058F 


P 

P 
P 


06-44-219 
06-44-212 
06-44-213 


06-44-119 
06-44-119 
06-44-119 


14/6 
14/6 
14/6 




3V058F 
3V058F 
3V05SF 


P 
P 

P 


06-44-214 
06-44-215 
06-44-216 


06-44-119 
06-44-119 


14/6 
14/6 
.4/4 




3V05SF 
3V05JF 
3V062A 


P 
P 
P 


06-44-217 
06-44-218 
10-29-219 


06-44-119 
06-44-119 
10-29-119 


14/6 
14/6 
14/8 




3V06ZA 
3V062A 
3V062A 


P 
P 

P 


10-29-212 
10-29-213 
10-29-214 


10-29-119 
10-29-119 
10-29-119 


14/8 
14/8 
14/8 




3V0*2A 
3V062A 
3V062A 


P 
P 

P 


10-29-215 
10-29-216 
1 0-29-2 17 


10-29-119 
10-29-119 
10-29-119 


14/8 
14/8 
14/8 




3V062A 
3V062B 
3V062B 


? 
P 
P 


10-29-218 
10-29-000 
10-29-002 


10-29-119 
10-29-000 
10-29-000 


14/8 
14/8 
14/8 


X 

X 


3V062B 
3V062B 
3V062B 


P 
P 
P 


10-29-003 
10-29-004 
10-29-005 


10-29-000 
10-29-000 
10-29-000 


14/8 
14/8 
14/8 


X 

X 
X 


3V062B 
3V062B 
3V062B 


P 
P 
P 


10-29-0C6 
10-29-007 
1029-001 


10-29-000 
10-29-000 
10-29-000 


14/8 
14/8 
14/8 


X 
X 
X 


3V062C 
3V062C 
3V062C 


P 
P 
P 


10-01-000 
10-01-007 
10-01-006 


10-01-000 
10-01-000 
10-01-000 


14/7 

14/7 
14/7 





CAD 1 

UNIT SYM80L 







ELEMENT 


IDENTIFIER ( 


CONT) 










CC POWER 






TERH. 
MODIFIER 


FUNC 


ACCESS 
TERM. 




FS 
TERH. 


LOC 
FS/SYM 


NOTE 


3V062C 
3V062C 
3V062C 


P 
P 
P 


10-01-005 
10-01-004 
10-01-003 




10-01-000 
10-01-000 
10-01-000 


14/7 
14/7 
14/7 




3V062C 
3V062C 
5T039A 


P 
P 

G 


10-01-002 
10-01-001 
10-28-111 




10-01-000 
10-01-000 
10-28-200 


14/7 
14/7 
14/9 




5V039A 
5V061A 
5V061B 


P 
P 
P 


10-28-112 
09-36T— 5A 
09-38T— 58 




09-36T--5A 
09-38T-*5B 


14/23 
14/25 


2 


5V061C 
5V061D 


P 
P 


09-41T— 5C 
09-43T-»50 




09-41T-^5C 
09-43T--5D 


14/26 
14/28 


2 


~s 




. - -y-- — 




. .. _ ■. 







ELEMENT IDENTIFIER 

M 
CC OPTION(CC0 OR CC1) 



TERM. ACCESS 
MOOIFIER FUNC TERM. 

3VG0618T G 06-18-319 
3VG0618Y I 06-18-117 
3VG06182 I 06-18-317 



FS 
TERM. 

06-18-319 
06-18-117 
06-18-317 



LOC 
FS/SYM NOTE 

3/1 
5/4 
5/4 







ELEMENT IDENTIFIER 
N 
TIMING COUNTER OUTPUTS 


' 


• - 










TERM. 
MOOIFIER 


rUNC 


ACCESS FS 

.TERH... .TER". 


LOC 
FS/SYM 


NOTE 


IST1.250 
ISTIO.OO 
IST25.00 








02-24-004 02-24-004 
02-24-201 02-24-201 
06-06-101 02-24-204 


8/4 
8/4 
8/4 




IST5.00 





02-24-308 02-24-308 


1/4 





ELEMENT IDENTIFIER 
R 
AUXILIARY PROCESSOR EXTERNAL INTERRUPTS 



TERM. ACCESS 

MODIFIER FUNC TERM. 

1SIN000 I 11-12-37 

ISIN010 I 11-13-07 

ISIN020 I 11-13-17 

1SIN040 1 11-13-27 

ISIN060 I 11-13-37 

ISIN120 I 11-14-07 



FS 
TERM. 



LOC 
FS/SYM NOTE 



lSINIO 

1SINU0 



11-14-17 
11-14-27 



ELEMENT IDENTIFIER 
P 
INTERRUPT REGISTER INPUTS 



TERM. 
MODIFIER 


ACCESS 
FUNC TERM. 


FS 
TERM. 


LOC 
FS/SYM NOTE 


*• — -_.. 


• _,_ 


— -. 





ISTTYEO 
ISTTYOO 
ISUTILO 


1 06-11-306 
I 06-12-306 
I 06-10-106 


06-11-306 
06-12-306 
06-10-106 


5/12 
5/11 
5/13 


1S000 
IS020 
IS040 


I 06-09-106 
I 06-11-106 
I 06-13-106 


06-09-106 
06-11-106 
06-13-106 


5/14 
5/12 
5/10 


1S060 
IS080 
IS090 


I 06-16-106 
I 06-09-306 
I 06-10-306 


06-16-106 
06-09-306 
06-10-306 


5/8 

5/14 
5/13 


IS120 
IS140 
IS150 


I 06-13-306 _ 
I 06-16-306 
I 06-17-306 


06-13-306 
06-16-306 
06-17-306 


5/10 

5/8 

5/7 



7£~ 



3A. CENTRAL CONTROL 



BELL LABORATORIES 



DWG S12E 
C2 



ISSUE 

70 



SD-1C900-01 



PBinreo i* it. s. a. 



GB7 

12/01/77 



JL 



CAD Z 



-TO CONNECT 1 0N- 



CONTROL PANEL TERMINAL STRIP 

FROM CONNECTION- 



OEST1NAT10N 



LEAD 
DESIG 



MIRE LEAD 

METHOD SYH TERMINAL DESIG TERMINATION TERMINAL 



.J4 



10-28 



JACK/CP 



(NOTE 3). 



TO CTLPKL CKT 


LPTKBC 


CAS 


P2 


300 


MNRO CAD 1 




LPTKBM 


CAS 


P2 


301 


MNO CAD 1 




PKEYR 


CAS 


P3 


302 


PKEYR CAD 1 




PKEY 


CAS 


P3 


303 


PKEY CAD 1 




PHRKAM 


CAS 


CXI 


30* 


PURKAM CAD 1 




PHRKAMG 


CAS 


CXI 


305 


PURKAM9 CAD 1 




LPTKAS 


CAS 




306 


LPTKAB CAD 1 




PURLO 


CAS 




307 


PWRLO CAD 1 




PMRKAB 


CAS 


P4 


30S 


PMRKAB CAD 1 




PWRKA8G 


CAS 


P4 


309 


PMRKA83 CAD 1 




J3 


CAS 




10-2S 
101 


JACK/CP 


TO CTLPNL CKT 


PWRK3B 


PMRK8S 02-20 


| 


♦5V 


CAS 




107 


5V039A CAD 1 


I 


GROB 


CAS 


PI 


10S 


PMRKA83 CAD 1 


1 


»24V 


CAS 


PI 


109 


24V0AA9 CAD 1 



(NOTE 3). 

CP 



315 



CAD 3 



-TO CONNECTION- 



LEAD MIRE LEAD 

DESTINATION DESIG METHOD SYM TERMINAL 0ES1G 



CONTROL PANEL TERMINAL STRIP 

FROM CONNECTION- 
TERMINATION 



.Jt 



TO CTLPNL CKT 
I 



SPLLO 

HALTLO 

DISRKO 

0FFL1 

ST0PL1 

GRDA 

ROLO 



CA1 
CM 
CA1 
CA! 
CA1 
CA1 
CA5 



EA.DMTLO CA1 

LOAOKQ CA1 

0NL1 CA1 

MANL1 CA1 
NC 



.J* 



TO CTLPNL CKT 



NC 

1ADRK0 

D1SK0 

RS4K0 

HILOKO 

HALTKO 

BAEXKO 

GRDA 

CDATKO 

STOKO 

RSSKO 

RSZKO 

RS1K0 

SPEPKO 

REJLO 



CA4 
CA4 

CA4 
CA4 
CA4 
CA4 
CA4 
CA4 
CA4 
CA4 
CA4 
CA4 
CA4 
CA4 



FT 
FT 
FT 
FT 

FT 
FT 
FT 
FT 
FT 
FT 
FT 



FT 
FT 

FT 
FT 
FT 

FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 



H 



TO CTLPNL CKT 
1 
I 

I 
I 

I 

TO CTLPNL CKT 
I 

I 
I 

I 



J2 

NC 

NC 

NC 

TMKOG 

MANKOG 

RESK1G 

RESKOG 

EXECK1G 

EXECKOG 

NC 

TMKO 

MANKO 

RESK1 

RESKO 

EXECK1 



CA7 
CA7 
CA7 
CA7 
CA7 
CA7 

CA7 
CA7 
CA7 
CA7 
CA7 



CXI 
CX2 
CX3 
CX4 
CX5 
CX6 

CXI 
CX2 
CX3 
CX4 
CX5 



10-20 

211 
212 
213 
215 
216 
310 
312 
313 
314 
316 
317 
319 



10-20 

200 
201 
202 
233 
204 
205 
206 
300 
301 
302 
303 
304 
305 
306 
307 



10-20 

010 
Oil 

012 
013 
014 
015 
016 
017 
018 
019 
113 
114 
115 
116 
117 



JACK/ CONN 



(NOTE 5). 



SPLLO 

HALTLO 

DISRKO 

0FFL1 

ST0PL1 



02-24 
06-14 
10-23 
06-13 
02-25 



3VG1020T 10-20 
ROOLO 02-31 
EA.DMTLO 02-23 
LOADKO 10-23 
0NL1 06-06 
MANL1 02-25 
3VG1020T 10-20 



CP 

CP 

CP 

CP 

CP 

CONN 

CP 

CP 

CP 

CP 

CP 

CONN 



JACK/CONN 



(NOTE 5). 



3VG10208 

IADRKO 

DISMKO 

RS4K0 

HILOKO 

HALTKO 

BAEXKO 

3VG1020B 

CDAKTO 

STOKO 

RSSKO 

RS2K0 

RS1K0 

ST6PK0 

REJLO 



10-20 
10-22 
10-22 
10-25 
10-22 
10-23 
10-23 
10-20 
10-23 
10-22 
10-23 
10-23 
10-23 
10^21 
06-K 



CONN 

CP 

CP 

Ck 

CP 

CP 

CP 

CONN 

CP 

CP 

CP 

CP 

CP 

CP 

CP 



JACK/CONN (NOTE 4).. 



3VG1020T 

3VG1020T 

3VG1020T 

3VG1020T 

3VG1020T 

3VG1020T 

3VG1020T 

3VG1020T 

3VG1020T 

3VG1020T 

TMKOA 

MANKO 

RESK1 

RESKO 

EXECK1 



10-20 
10-20 
10-20 
10-20 
10-20 
10-20 
10-20 
10-20 
10-20 
10-20 
06-06 
06-06 
06-06 
06-06 
06-06 



CONN 

CONN 

CONN 

CONN 

CONN 

CONN 

CONN 

CONN 

CONN 

CONN 

CP 

CP 

CP 

CP 

CP 



TERMINAL 



301 
315 
312 

115 
210 
010 
203 
00/ 
213 
016 
303 
019 



300 
112 
111 
i04 
205 
304 
315 
200 
110 
212 
012 
303 
003 
004 
115 



Oil 
012 
013 
OK 
015 
016 
017 
018 
019 
319 
114 
314 
311 
111 
011 



CAD 3 



(CONT'D) 



CAD 4 

(CONT'O) 



-TO CONNSCTION- 



-FROM CONNECTION- 



LEAD MIRE LEAD 

OPT NOTE DESTINATION CES1G METHOD SYM TERMINAL DESIG TERMINATION TERMINAL 



.J2 



10-20 
(CONT'O) 



EXECKO CA7 CX6 118 



JACK/CONN (NOTE 4) 

EXECKO 06-06 CP 310 



— TO CONNECTION 

LEAD 
DESTINA ON DESIG 



OPT NOTE 



TO CTLPNL CKT 
I 
I 
I 

I 
I 
I 



TO CTLPNL CKT 
I 

I 



TO CTLPNL CKT 
I 



Jl 

Ofll/LO 

D815L0 

DB9L0 

0811L0 

DS13L0 

0B19L0 

PHLO 

PHKO 

GRDA 

MPLO 

0B16L0 

0B14L0 

OB10LO 

0B12L0 

0818L0 

PLLO 

MPKO 

NC 



J2 

R15L0 

R13L0 

R11L0 

R9L0 

R7L0 

R5L0 

R3L0 

R1L0 

GRDA 

PLKO 

R14L0 

R12L0 

R10L0 

R8L0- 

R6L0 

R4L0 

R2L0 



J3 

I16K0 

I5K0 

I7K0 

I9K0 

I11K0 

I13K0 

I15K0 

CAORKO 

GRDA 

117K0 

I4K0 

I6K0 

ISKO 

I10KO 

I12K0 

I14K0 

SGKO 



CAD 4 

CONTROL PANEL TERMINAL STRIP 



-FROM CONNECTION- 



MIRE LEAD 

METHOD SYH TERMINAL OESIG TERMINATION 



TERMINAL 



CA3 
CA3 
CA3 
CA3 
CA3 
CA3 
CA3 
CA3 
CA3 
CA3 
CA3 
CA3 
CA3 
CA3 
CA3 
CA3 
CA3 



CA2 
CA2 
CA2 
CA2 
CA2 
CA2 
CA2 
CA2 
CA2 
CA2 
CA2 
CA2 
CA2 
CA2 
CA2 
CA2 
CA2 



CA5 
CAS 
CAS 
CAS 
CAS 
CA5 
CA5 
CA5 
CAS 
CA5 
CAS 
CAS 
CAS 
CAS 
CA5 
CA5 
CA5 



FT 
FT 

FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 



10-21 

211 
212 
213 
214 
215 
216 
217 
211 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 



FT 
FT 

FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
F T 
FT 
FT 
FT 



10-21 

Oil 
012 
013 
014 
015 
016 
017 
018 
110 
111 
112 
113 
114 
115 
116 
117 
118 



FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 
FT 



10-21 

001 
002 
003 
004 
005 
006 
007 
008 
100 
101 
102 
103 
1C4 
105 
106 
107 
108 



JACK/CONN (NOTE 5). 



0S17L0 

DB15L0 

0B09L0 

DB11L0 

DB13L0 

DB19L0 

DBPHLO 

1KPH0 

3VG1021T 

MPLO 

0B16L0 

DB14L0 

0B1OL0 

D812L0 

DB1SL0 

03PLL0 

MPKO 

3VGI021T 



10-22 
10-22 
10-23 
10-22 
10-22 
10-22 
10-22 
10-22 
10-21 
02-24 
10-22 
10-22 
10-22 
10-22 
10-22 
10-22 
10-23 
10-21 



CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CONN 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CONN 



JACK /CONN 



(NOTE 5). 



R15L0 

RI3L0 

R11L0 

R09L0 

R07L0 

R05L0 

RO3L0 

R01L0 

3VG1021T 

IKPLO 

R14L0 

R12L0 

R10L0 

R08I.0 

R06LO 

R04L0 

R02L0 



02-31 
02-31 
02-31 
02-31 
02-31 
02-31 
02-31 
02-31 
10-21 
10-22 
02-31 
02-31 
02-31 
02-31 
02-31 
02-31 
02-31 



CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CONN 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 



JACK /CONN 



(NOTE 5). 



IK160 

IK050 

IK070 

IK090 

1K110 

IK130 

IK1S0 

CAORKO 

3VG1021B 

1K170 

IK040 

IK060 

IK080 

1K100 

IK120 

IK140 

SGKO 



10-22 
10-23 
10-23 
10-23 
10-22 
10-22 
10-22 
10-23 
10-21 
10-22 
10-23 
10-23 
10-23 
10-22 
10-22 
10-22 
10-23 



CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CONN 

CP 

CP 

CP 

CP 

CP 

CP 

CP 

CP 



115 

018 
017 
014 
114 
318 
219 
317 
319 
104 
118 
218 
214 
215 
019 
315 
203 
310 



106 
007 
008 
.10.8 
103 
004 
104 
006 
310 
117 
306 
207 
208 
206 
303 
204 
305 



116 
013 
309 
510 
V\ 
012 
216 
Oil 
200 
316 
212 
113 
010 
Oil 
311 
016 
112 





TO CONNECTION 










- "ROM CONNECTION- 






jPT NOTE DESTINATION 


LEAD 

DCS1G 


METHOD 


MIRE 
SYH 


TERMINAL 


LEAO 

OESIG 


TERMINATION 


TERMINAL 


OPT NOTE 






J4 






10-21 












NC 






200 


3VC1021B 


10-21 


CONN 


300 






TO CTLPNL OCT 


0B7L0 


CA6 


FT 


20 1 


DB07L0 


10-23 


CP 


016 






| 


085 LO 


CA6 


FT 


202 


DB05L0 


10-23 


CP 


211 






| 


DB1L0 


CA6 


FT 


2:3 


DB01L0 


10-23 


CP 


102 






| 


DB3L0 


CA6 


FT 


204 


0B03L0 


10-23 


CP 


009 






| 


12K0 


CA6 


FT 


206 


1K020 


10-23 


CP 


204 


. 




| 


I19K0 


CA6 


FT 


207 


IK190 


10-22 


CP 


217 






| 


'OKO 


CA6 


FT 


208 


IKOOO 


10-23 


CP 


100 






| 


GROA 


CA6 


FT 


300 


3VG10218 


10-21 


CONN 


200 






| 


DBSLO 


CA6 


FT 


301 


O80SL0 


10-23 


CP 


217 






| 


0B6L0 


CA6 


FT 


302 


0806LO 


10-23 


CP 


316 


• 




| 


DBOLO 


CA6 


FT 


303 


DBOOLO 


10-23 


CP 


302 






| 


DB2L0 


CA6 


FT 


304 


D802L0 


10-23 


CP 


109 






I 


D84L0 


CA6 


FT 


305 


OB04LO 


10-23 


CP 


111 






| 


13K0 


CA6 


FT 


306 


IK030 


10-23 


CP 


311 




OPT NOTE 


1 

1 
I 


I1K0 
I18K0 


CA6 
CA6 


FT 

FT 


307 
308 


1K010 
IK180 


10-23 
10-22 


CP 
CP 


103 
017 





CAD 5 



-TO CONNECTION- 



MAR MIWOSTORE CONNECTOR 

FROM CONNECTION- 



LEAD MIRE LEAO 

DESTINATION OESIG METHOO SYM TERMINAL DESIG TERMINATION TERMINAL 



.J! 



0GD0643B 
MAR0010 



Jl 

0G006438 

MAR0110 

0G00643B 

MAR021D 

0G00643B 

MAR0310 

OG00643B 

MAR0410 



.Jl 



0GD06438 

MAR0510 

0G00643B 

I'-woii: 

0GO0643B 
MAR0710 
0G006438 
MAR0S10 



07-41 



34 
35 



07-42 

04 
05 
14 
15 
24 
25 

34 

35 



07-43 

04 
05 
14 
15 
24 
25 
34 
35 



JACK/CTF 



0GD3643B 
MAR0010 02-35 


CP 


303 


JACK/CTF 







OG00643B 
MAR011D 02-35 


CP 


104 


0G00643B 
MAR02ID 02-35 


CP 


006 


0GD06438 
MAR0310 02-35 


CP 


305 


0GP0643B 
MAR041D 02-35 


a> 


115 








0G00643B 
MAR051D 02-34 


CP 


301 


OGD0643B 
MARC41C 02 34 


CP 


300 


0GD06438 
MAR0710 02-34 


CP 


303 


0G006438 
MAR081D 02-34 


CP 


302 



OPT NOTE 



315 
315 



315 
315 

315 
315 
315 
315 
315 
315 



315 
315 
315 
315 
315 
315 
315 
315 



T 



3A CENTRAL CONTROL 



OHG S12E 
C2 



BELL LABORATORIES 



SD-1C900-01 

mSB m u. s. a. I 
i 



ISSUE 

4A 



GB8 
-rz7T3776- 






- 



* 



1 



CAD 6 



-TO CONNECTION- 



TEST CONNECTORS* (SEE NOTE 212) 

FROM CONNECTION- 



LEW HIRE LEAD 

DESTINATION OESIG METHOD SYH TERMINAL 0ES1G 



TERMINATION 



.TS8 



ER.F4080 

ER.T4O80 

ERMARMTO 

ERMARPTO 

TR20O 

TR100 

RUOO 

OSOO 

DROOB 

CFOO 

OPF00 

ELNOP108 

IFF11 

P31 

P21 

P11 

P01 

SSBHCOA 

PT.MRFO 

MCTTHOCO 

STPCLKO 

MCTGCLKO 

SSSTPOB 



.TS9 



GBPLO 
6BPH0 
GB190 
GB140 
G8170 
GB160 
G8150 
GBKO 
GB130 
GB120 
GB110 
GB100 
GB090 
GB080 
GB070 



GB060 

GB050 

GB040 

NC 

GR030 

GB020 

GBGIO 

G3000 

MAR001DT 

MAROIIOT 

PiAS021Df 

MAR031DT 

HAR041DT 

MAR051DT 

MAR061DT 

MAR071DT 

MAR0810T 

MAR091 

MAR101 

MAR111 

3VG10278 

3VG1027B 

3VG1027B 

3YG1027B 

3VG10278 

3VG1027T 

3VG1027T 

3VG1027T 

3VG1027T 

NC 



10-26 

201 

202 
203 
204 
205 
206 
207 
204 
209 
210 
211 
212 
21* 
215 
216 
217 
214 
301 
302 
305 
306 
307 
308 



10-27 



CONNECTOR 



ER.F*OS0 

ER.T*080 

ERMARMTO 

ERMARPTO 

TR200 

TR100 

RUOO 

DSOO 

DROOB 

CFOO 

OPFOO 

ELNOP10B 

IFF11 

P31 

P21 

P11 

P01 

SSBHCOA 

PT.MRFO 

MCTTMOCO 

STPCLKO 

MCTGCLKO 

SSSTP08 



06-0* 
02-02 
02-32 
02-31 
06-35 
06-35 
02-32 
06-35 
02-21 
06-35 
06-35 
02-33 
06-32 
06-31 
06-31 
06-31 
06-31 
06-10 
02- ?* 
06-29 
02-27 
02-27 
06-16 



(NOTE 7). 

CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 
CP 

z? 

CP 
CP 
CP 

CP 
CP 

CP 
CP 
CP 

CP 

CP 
CP 
CP 
CP 



CONNECTOR (NOTE 7). 



TERMINAL 



103 
103 
301 
003 
21* 
015 
002 
312 
107 
215 
313 
307 
008 
211 
018 
111 
009 
010 
208 
21* 
112 
110 
210 



001 


GBPLO 


06-28 


CP 


010 


002 


GBPHO 


06-28 


CP 


309 


003 


GB190 


06-28 


CP 


117 


00* 


GB180 


06-28 


CP 


217 


005 


G8170 


06-28 


CP 


017 


006 


G8160 


06-28 


CP 


317 


007 


G8150 


06-25 


CP 


213 


008 


GB140 


06-25 


CP 


013 


009 


GB130 


06-25 


CP 


201 


010 


GB120 


06-25 


CP 


001 


011 


GB110 


06-25 


CP 


100 


012 


GB100 


06-25 


CP 


208 


013 


GB090 


06-25 


CP 


104 


OH 


GB080 


06-25 


CP 


110 


015 


GB070 


06-27 


CP 


213 


016 


GB060 


06-27 


■ cp 


01? 


017 


G8050 


06-27 


CP 


201 


018 


GB040 


06-27 


CP 


001 


200 


3VG1027B 


10-27 


CONN 


305 


201 


GB030 


06-27 


CP 


100 


202 


GB020 


06-27 


CP 


208 


203 


G8010 


06-27 


CP 


108 


20* 


GBOOO 


06-27 


CP 


110 


205 


HAR0010T 








206 


MAR011DT 








207 


■ HAR021CT 








208 


MAR031DT 








209 


MAR041DT 








210 


MAR051DT 








211 


MAR061DT 








212 


MAR0710T 








213 


MAR0810T 








21* 


MAR091 


02-34 


CP 


104 


215 


MAR101 


02-3* 


CP 


006 


216 


MAR111 


02-34 


CP 


206 


305 


3VG10278 


10-27 


cow 


200 


306 


3YG10273 


10-27 


CONN 


305 


307 


3VG10276 


10-27 


CONN 


306 


308 


3VG10273 


10-27 


CONN 


307 


309 


3VG1027B 


10-27 


CONN 


308 


310 


3VG1C27T 


10-27 


CONN 


311 


311 


3VG1027T 


10-27 


CONN 


312 


312 


3VG1027T 


10-27 


CONN 


313 


313 


3VG1027T 


10-27 


CONN 


319 


319 


3VG1027T 


10-27 


CONN 


313 



CAD 7 



OPT 



HIRE 
NOTE 



315 
315 

315 
315 
315 

315 
315 
315 



MS 

315 
315 

315 
315 
315 

315 
315 
315 



TO CONNECTl 


ON 


DESTINATION 


LEAD 
DES1G 




»5A 


TO CONN CKT 


5V061A 





GOA 


TO CONN CKT 


3T058C 




*5B 


(21T0 CONN CKT 


5V061A 
5V061B 




»5C 


TO CONN CKT 


5V061C 




GDC 


TO CONN CKT 


3T058C 




»50 


(2)TU CONN CKT 


5V061C 
5V061D 




GOO 



09-38T 



LUG 



(NCTE 6). 



♦58 
'58 


5V061A 
5V061B 


09-36T LUG 


(h. *1T 


LUG 


(NOTE 6 


♦5C 


5V061C 




09-*21 


LUG 


(NOTE 6 


GDC 


3T058C 





♦5A 



09-43T 



•50 
♦50 



09-**T 



LUG 



(NOTE 6). 



5V061C 09-*1T LUG 
5V051O 



•5C 



LUG 
3T058C 



(NOTE 6). 



CAD 8 



-TO CONNECTION- 



TEST C0NNECTORS*(SEE NOTE 215) 

— '— — -FROM CONNECTION- 



LEAD MIRE LEAD 

DESTINATION DESIG METHOO SYH TERMINAL OESIG TERMINATION TERMINAL 



TS* 

TSSOACO 

SCMO 

iHFrsSYO 

ID.ERCO • 

INO.ERBO 

8AK.ERA0 

SGO.CCO 

SOPHO 

SOPLO 

3VG1014B 

3VG1018B 

3VG1018B 

3VG10188 

3VG1014B 

3VG1014B 

3VG1018B 

3VG10188 

3VG10188 

3VG1014B 

3VG1018T 

3VG1018T 

3VG1018T 

3VG101ST 

3VG1018T 

3VG1018T 

3VG1014T 

3VG101ST 

3VG101ST 

3VG1018B 

SD150 

S0070 

SD140 

SD060 

S0 130 

SD050 



10-18 

006 
007 
0U8 
Oil 
812 
013 
01* 
015 
016 
100 
101 
102 
103 
10* 
105 
106 
107 
108 
109 
110 
111 
112 
113 
1** 
115 
116 
117 
118 
200 
201 
202 
203 
204 
205 
206 



CONNECTOR 



(NOTE 7). 



TSSOACO 

TSSOSCKO 

iSSGBY'i 

TSSOfcRC 

TSSOERBO 

TSSOERAO 

TSCCO 

TSSOEPHO 

TSSOEPLO 

3VG1018B 

3VG1018B 

3VG10188 

3VG10188 

3VG10188 

3VG1018B 

3VG10188 

3VG10188 

3VG10188 

3VG1018B 

3VG1015T 

3VG1018T 

3VG101ST 

3VG1018T 

3VG1018T 

3VG1018T 

3VG1018T 

3VG101ST 

3VGI018T 

3VG1018B 

TSS0310 

TSSD230 

TSSD300 

TSSD220 

TSSD290 

TSS0210 



02-24 
02-24 
02-24 
02-23 
02-23 
02-23 
02-24 
02-07 
02-07 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-18 
10-14 
10-18 
10-18 
10-18 
10-U 
10-14 
10-14 
10-18 
10-18 
10-18 
10-18 
02-07 
02-06 
02-07 
02-06 
02-07 
02-05 



CP 
CP 

CP •■ 

CP 

CP 

CP 

CP 

CP 

CP 

CONN 

CONN 

CONN 

CONN 

CCNN 

CONN 

CONN 

CONN 

CONN 

CONN 

CONN 

CONN 

CONN 

CONN 

CCNN 

CONN 

CONN 

CONN 

CONN 

CONN 

CP 

CP 

CP 

CP 

CP 

CP 



205 
100 
OS J 
015 
315 
016 
103 
117 
317 
200 
100 
101 
102 
103 
104 
105 
106 
107 
108 
310 
110 
111 
112 
113 
114 
115 
116 
11/ 
100 
002 
306 
202 
201 
306 
117 



CAD 8 

(COKT'O) 







-FROM CONNECTION 


TERMINAL 


LEAD 

OESIG 


TERMINATION TERMINAL 


09-36T 


LUG 




♦5A 


5V061A 




W-37T 


LUG 


(NOTE 6)..., 


GDA 


3T05 C 





-OPT NOTE 



—TO CONNECTION 




FROM C0NNECT10N- 






LEAD 


MIRE 


LEAO 








DESTINATION DESIG METHOO 


SYM TERMINAL 


DESIG TERMINATION 


TERMINAL 


OPT NOTE 




■ ■■ ^ i 












10-18 
(CONT'D) 


CONNECTOR CI 














S0120 


207 


TSS0280 02-07 


CP 


201 




30040 


208 


TSS0200 02-05 


CP 


317 




S0110 


211 


T3S0270 02-06 


CP 


117 




SD030 


212 


TSSD190 02-05 


CP 


002 




S0100 


213 


TSSC260 02-06 


CP 


317 




SD020 


21* 


TSSOI80 02-05 


CP 


202 




S0090 


215 


TSSD250 02-06 


CP 


002 




S0010 


216 


TSS0170 02-05 


CP 


306 




50040 


217 


TSS02*0 02-06 


CP 


202 




50000 


218 


TSS0160 02-05 


CP 


201 




UTFR.ITO 


219 


C19.20 06-31 


LP 


103 




3VG10188 


300 


3VG10188 10-18 


CONN 


301 




3VG1018B 


301 


3VG10148 10-18 


CONN 


302 




3VG10148 


302 


3VG10188 10-18 


CONN 


303 




3VG10148 


303 


3VG10188 10-18 


CONK 


30* 




3VG1014B 


30* 


3VG10148 10-18 


CONN 


305 


. 


3VG1018B 


305 


3VG1018B 10-18 


CONN 


306 




3VG10148 


306 


3VG10148 10-18 


CONN 


307 




3V5101S8 


307 


3VG10148 10-18 


Ctr-iS 


308 




MM MB 


308 


3VG1018B 10-18 


torn 


309 




3VG10148 


309 


3VG1018B 10-18 


CCNN 


109 




3VG1018T 


310 


3VG1018T 10-18 


CCNN 


311 




3VG1014T 


311 


3VG1018T 10-14 


CCNN 


312 




3VG1018T 


312 


3VG1018T 10-14 


CONN 


313 




3VG101ST 


313 


3VG1018T 10-18 


CONN 


31* 




3VG1018T 


31* 


3VG1018T 10-18 


CONN 


315 




3VG1014T 


315 


3VG1U18T 10-18 


CONN 


316 




3VG1014T 


316 


3VG1018T 10-18 


CONN 


317 




3VGI018T 


31.' 


3VG1018T 10-18 


CONN 


318 




3VG1014T 


318 


3VG1018T 10-18 


CONN 


319 




3VG1018T 


319 


3VG1018T 10-18 


CONN 


318 





w 



3A CENTRAL CONTROL 



BELL LABORATORIES 



DUG SUE 
C2 



SD-1C900-01 

main) I u. $. a. I 



ISSUE 

6D 



GB9 

mum 



CAD 8 



(CONT'D) 



se i 



-FROM CONNECTION- 



TO CONNECTION — 

LEAD WIRE LEAD 

DESTINATION DESIG METHOD. SYH TERMINAL DES1G TERMINATION TERMINAL 



OPT NOTE 



...TS5 



10-19 



CONNECTOR 



(NOTE 7). 



TSSOCHO 

SCMO 

IFF.SBYO 

1D.ERC0 

LN0.ER80 

BAK.ERAO 

SGO.CCO 

SOPHO 

SOPLO 

3VG1019B 

3VG10198 

3VG1019B 

3VG1019B 

3VG10198 

3VG10198 

3VG1019B 

3VG10198 

3VG1019B 

3VG10198 

3VG1019T 

3VG1019T 

3VG1019T 

3VG1019T 

3VG1019T 

3VG1019T 

3VG1019T 

3VG1019T 

3VG1019T 

3VG1019B 

SD150 

SD070 

SOKO 

S0060 

S0 130 

SD050 

SD120 

SD0*O 

S0110 

SD03C 

S0 100 

S0020 

SD090 

SD010 

S0080 

SDOOO 

UTFR. 1T0 

3VG1019B 

3VG1019B 

3VG1019B 

3VG1019B 

3VG10198 

3VG1019B 

3VG10198 

3VG1019B 

3VG1019B 

3VG1019B 

3VG1019T 

3VG1019T 

3VG1019T 

3VG1019T 

3VG1019T 

3VG1019T 

3VG1019T 

3VG1019T 

3VG1019T 

3VG1019T 



006 


TSSOCHO 02-2* 


CP 


005 


007 


TSSOSCMO 02-2* 


CP 


100 


oos 


TSIFFO 06-35 


CP 


31* 


Oil 


TS1.00 02-2* 


CP 


203 


012 


TSLNOPO 02-31 


CP 


302 


013 


TSBACKBO 02-25 


CP 


205 


OH 


TSSOGOO 02-21 


CP 


208 


015 


TSSOPHO 02-18 


CP 


217 


016 


TSSDPLO 02-18 


CP 


11* 


100 


3VG1019B 10-19 


CONN 


200 


101 


3VG1Q198 10-19 


CONN 


100 


102 


3VG10198 10-19 


CONN 


101 


103 


3VG1019B 10-19 


CONtt 


102 


104 


3VG1019B 10-19 


CONN 


103 


105 


3VG10198 10-19 


CONN 


10* 


106 


3VG1019B 10-19 


CONN 


105 


107 


3VG1019S 10-19 


CONN 


106 


108 


3VG1019B 10-19 


CONN 


107 


109 


3VG1019B 10-19 


CONN 


108 


110 


3VG1019T 10-19 


CONN 


310 


111 


3VG1019T 10-19 


CONN 


110 


112 


3VG1019T 10-19 


CONN 


111 


113 


3VG1019T 10-19 


CONN 


112 


1H 


3VG1019T 10-19 


CONN 


113 


115 


3VG1019T 10-19 


CONN 


11* 


116 


3VG1019T 10-19 


CONN 


115 


117 


3VG1019T 10-19 


CONN 


116 


118 


3VG10i9T 10-19 


CONN 


117 


200 


3VG1019B 10-19 


CONN 


100 


201 


TSS0150 02-17 


CP 


217 


202 


TSS0070 02-17 


CP 


11* 


203 


TSS01*0 02-16 


CP 


217 


204 


TSS0060 02-16 


CP 


11* 


205 


TSS0130 02-13 


CP 


217 


206 


TSSD050 02-13 


CP 


11* 


207 


TSSri20 02-12 


CP 


217 


208 


TSSD0*0 02-12 


CP 


11* 


211 


TSS0110 02-11 


CP 


217 


212 


TSSD030 02-11 


CP 


11* 


213 


TSSD100 02-10 


CP 


217 


21* 


TSSD020 02-10 


CP 


11* 


215 


TSSD090 02-09 


CP 


217 


2:6 


TSSOOM 02-09 


£P 


tu. 


217 


TSSD080 02-08 


CP 


217 


218 


TSSOOOO 02-08 


CP 


11* 


219 


UTLFR20 06-16 


CP 


109 


300 


3VG1019B 10-19 


CONN 


301 


301 


3VG1019B 10-19 


CONN 


302 


302 


3VG1019B 10-19 


CONN 


303 


303 


3VG1019B 10-19 


CONN 


304 


30* 


3VG1019B 10-19 


CONN 


305 


305 


3VG1019S 10-19 


CONN 


306 


306 


3vr.ipi98. 10-19, 


.CONN 


307 


307 


3VG1019B 10-19 


CONN 


308 


308 


3VG10198 10-19 


CONN 


309 


309 


3VG1019B 10-19 


CONN 


109 


310 


3VG1019T 10' 19 


CONN 


311 


311 


3VG1019T 10-19 


CONN 


312 


312 


3VG1019T 10-19 


CONN 


313 


313 


3VG1019T 10-19 


CONN 


31* 


31* 


3VG1019T 10-19 


CONN 


315 


315 


3VG1019T 10-19 


CONN 


316 


316 


3VG1019T 10-19 


CONN 


317 


317 


3VG1019T 10-19 


CONN 


3ia 


31S 


3VG1019T 10-19 


CONN 


319 


319 


3VG1019T 10-19 


CONN 


318 



H 



3A CENTRAL CONTROL 



BUS S12E 
C2 



ISSUE 

4A 



1 $ 



BELL LABORATORIES 

— T 



SD-1C900-01 



8 



I II U. S. *. | 



GB10 

12/13/76 



